Convention 
Issue 


=O0=— BZmaO4n0 


A CHILTON () PUBLICATION 


A FINE These Reynolds 8200 
Series Regulators control 

PAIR OF gas flow with the same 
steady, precision where- 

WORK- ever they’re used. . . 
at homes, on farm taps, 

HORSES small industrial installa- 
tions, and on gas dis- 

tribution systems. They're perfect as high 


and low pressure pilots, too. 


Put the Reynolds 8200 Series to work on your 
toughest regulation jobs. You'll be pleased 
with the super-sensitive control they deliver. 
Install easily in any 90° position. 
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GAS REGULATORS 
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<== |) REYNOLDS GAS REGULATOR CO. “233% 


A DIVISION OF ARKLA INDUSTRIES, INC. 
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REGULATION... 
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CONTROL... first step to efficiency. 
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GAS CONTROL NQOTES..SA PR AMe from the 
PIA RELIANCE? 
REPORTER. 


GAS 
TRANSMISSION 
& DISTRIBUTION 
EQUIPMENT! 
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New dimensions in reliability ...a typical, efficient city gate station for the dis- 
tribution of gas to commercial, industrial and residential users. 

Illustrated on the left in this typical installation are Type “P” Model 102 
DB Pilot Loaded Reducing Regulators for inlet pressures to 1200 psi and 
outlet pressures to 70 psi. Outlet pressures to 450 psi with pilot loading and 
ductile iron construction. 

On the right are Type “CBV” Model 201 Spring Loaded, Pressure Reducing 
Regulators for inlet pressures to 1200 psi and outlet pressures to 150 psi. 
Outlet pressures to 600 psi with pilot loading and ductile iron construction. 
Type “ZB” High Pressure Pilot Regulators and Type “A” Filters are used with 
both the first and second stages of regulation. 

In the center are two AMERICAN® 500B Ironcase Meters equipped with 
Base Volume Indexes which accurately measure large gas volumes at standard 
conditions of pressure and temperature. 


Write for new Bulletins 130 and 136 containing complete specifications 
Sales Offices in principal cities in the United States and Canada. 


AMERICAN ’?T::¥ RELIANCE’ 


METER COMPANY 2 REGULATOR DIVISION 


INCORPORATED (ESTABLISHED 1836) 


FULLERTON, CALIFORNIA 





this means integrity 


SO does this 


Just as the druggist’s symbol—mortar and pestle—instills confidence in a buyer 
so, too, does this trademark—U. S. Pipe. Specify U. S. Pipe for your cast iron 
gas mains and you can be sure of quality. Quality born of rigid manufacturing 
control from mine to finished product. Every length of U. S. Pipe undergoes 
exacting quality tests . . . for strength and uniformity . . . before it goes out to you. 
Cast iron pipe quality is attested by the fact that today throughout the nation the 
cast iron gas mains of 55 major utilities are still serving after a century of 
profitable operation. Service, long life and integrity are built into U. S. Pipe. 


- Standardized mechanical joints are bottle-tight for usual gas distribution 
pressures ...and for all types of gas - Centrifugally cast pipe is tough, uniform 

strong + Joint design allows for deflection during and after installation 

* Service connections are easily made - Long life is a matter of record 


U.S. PIPE & FOUNDRY COMPANY 
General Office, Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE 
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INDUSTRY 


Products of proud craftsmanship, Lone Star casing, tubing and line pipe are formed 
from tough, high quality steel... then precision finished to meet exacting API require- 
ments. Here is pipe so uniformly dependable that it has become the standard of 
comparison throughout the oil and gas industry. And Lone Star’s location in the 
heart of the Mid-Continent oil producing area means faster delivery ...on the double 
service that can usually put pipe on your location overnight. It pays to pick Lone Star! 


if STEEL 


Nik COMPANY 





EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
Joe Roughneck’s Steet Mill 912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Troublesome noise is permanently silenced by 
a patented principle of “snubbing” the exhaust 
surges. In no way is the operating efficiency 
of the equipment impaired. There are no mov- 
ing parts...no maintenance...no repairs. 
“a Fabricated of heavy-gauge, high-grade steel 
for a long life of dependable service. If noisy 
exhausts are your problem contact us now. We 
have never failed to solve a noise problem. 
BURGESS-MANNING COMPANY 
The S ‘ : 9213 SOVEREIGN ROW * DALLAS 7, TEXAS 
out. aor) eople NEW YORK « CHICAGO « LOS ANGELES 


REPRESENTATIVES WORLD WIDE 
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Thermally 
Thinking 


RESIDENT KENNEDY has announced his 
fourth appointment to the Federal Power Commis 


sion. Mr. Charles Ross, chairman of Vermont’s PSC, 
was so honored. He is a Republican. 

With the new fellows up there on FPC, there will 
be a breathing spell. They are wisely, we think, not 
inclined to dash into the really impressive confusion 
of the situation without careful study. This shows 
they are learned men. This interlude will be a no less 
confused period, in truth, but some pause. 

Federal regulation of the gas business has been 
something less than a great success. Some blame for 
this should accumulate with FPC. Some may also be 
placed on the shoulders of Congress, judicial incom- 
petence, various pressure groups, the legal profession, 
and the political trend towards turning sturdy Uncle 
Sam into a male nurse. 

When analyzing blame, in this discussion, the gas 
industry might well look at itself. An often true 
is “Mea 

ilpa, Iam...” The gas industry should shoulder 
some part of the blame 


answer to the question, “Who is to blame?” 


Unanimity of plan and objective among gas pro- 
ducers, gas pipeliners, and gas distributors has not 
been concrete or sustained to a sensational degree. Yet, 
these segments work with one identical product. Each 
carries out a phase of marketing natural gas—a 
fugaceous mineral, not a service. 

Each gas-industry segment takes some risks. I am 
not prepared to say risks taken by gas producers in 
exploration, drilling and development are any greater 
than risks gas distributors take. Pipeliners, in be- 
tween, share, to some extent, the risks of both, plus 
take some indigenous to their operations. 

One could pursue this much further. The point is, 
however, that our industry’s segments have many 
mutual problems, with marked differences only in 


“Mea Culpa’ (I am) 


physical matters and viewpoints. But our industry 
has displayed a poverty of monolithic solutions for 
mutual problems. 

Quite to the contrary, the several segments have 
cisplayed a fabulous wealth of separate solutions. 
These aggravate gas-industry schizophrena. Ex- 
posure of different viewpoints is extremely healthy, if 
enough judgment controls to keep it intra-industry. 
Otherwise, it is just dirty laundry on a public clothes 
line. This constant exposure of segmented selfish- 
ness provides useful ammunition to those who seem 
desirous to over-regulate and tax-punish private in- 
dustry’s productive efficiency in order to promote the 
government-owned, and coddle the less efficient and 
the idle. I specifically do not say the new FPC com- 
missioners so desire. I do say there are many in pub- 
lic life and some in private business who do. 

Perhaps, too, the gas business is a bit over-asso- 
ciationed. I have no quarrel with such organiza- 
tions. ) 

Some gas and allied associations are valuable within 
our industry as congresses of vocational and/or 
geographical interests. But a parade of them before 
the public, Congress, and federal agencies is deliques- 
cent to any solid industry position. They confuse as 
to who is speaking for whom, and often convey no 
opinion from A GAS INDUSTRY at all. 

In going forward into a future with FPC staffed 
by serious, decent commissioners, perhaps it will be 
fruitful for the gas industry to say with Cassius, 
“The fault, dear Brutus, is not in our stars, but in 


rll CMe 


EDITOR 


ourselves.” 
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SQUARE GEE” 


makes different 
lines of pipe fittings 


— and from each ‘“‘line’’ you can select from a complete range of sizes and types. 
Regardless of the type of fitting you need you will find Grabler Square ‘‘Gee”’ 
Fittings are right for the job. They save you time. This saves you money on every 
installation. Grablers dependable service to wholesalers helps you obtain what you 
need, when you need it. Just ask your best source — your distributor for Grabler 
Square ‘‘Gee”’ Fittings. They're your best real value buy. 


THE GRABLER MANUFACTURING COMPANY 
6565 Broadway « Cleveland 5, Ohio 


Grabler Warehouses Serving your best source — your distributor 


aa New York « Boston « Cincinnati * St.Louis * Minneapolis 
quality, 


service and Philadelphia * Atlanta * Dallas «* Detroit * San Francisco 
dependability New Orleans « Pittsburgh * Chicago * Denver ¢ Los Angeles 
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1960 natural 
gas “stats” 


Administration 
drops 
an “egghead” 


GAMA reports... 


Jinx for Julia 
on TV 


Swidler 
at INGAA 


Philadelphia probes 
UGI operations 


Ross named 
to FPC post 


Bureau of Mines reports over 12.7 trillion cu ft of natural gas marketed in 
the U.S. during 1960. This ups the 1959 figure by 6 per cent. Wellhead 
value during ’60 increased 1.1 cents to an average 14.0 cents per thousand. 
Forty-seven states (out of 50) consumed 12.5+ trillion cu ft. Residential 
consumption was up 7 per cent during 1960; commercial up 5 per cent; 
industrial fuel up 7 per cent; field use up 2 per cent; and carbon black down 
8 per cent. Interstate NG shipments hit over 7.5 trillion last year, including 
exports and imports. Imports totaled 156 billion cu ft; 109 billion from 
Canada and 47 billion from Mexico. In underground storage operations, 
844 billion were injected and 713 billion withdrawn. 


James M. Landis, whom President Kennedy chose to engineer sweeping 
changes of Federal Power Commission and other agencies, resigned as of 
Sept. 1. 


Gas companies will be serving 34 per cent more customers and ringing up 
114 per cent more sales revenue by 1970. William G. Hamilton, president 
of both GAMA and American Meter Co., sees a record-shattering decade in 
residential, commercial and industrial gas air conditioning. He feels that 
by 1964, gas A/C loads will have become a major factor in balancing de- 
mand for both natural gas and LPG. GAMA optimism is further based on: 
mass production of and lower-priced gas refrigerators; development of 
“plug-in” gas users for indoors and out; development of gas ranges for 
preprogrammed “cooking” of prepared foods; further compacting of all 
residential gas equipment; acceptance of gas disposers as standard home 
appliances; various adaptations of radiant burners in home appliances, 
for outdoor heating problems, and in industrial processing equipment, etc. 


In there pitching for the gas industry on the magic tube during 1961-62 
will be Jinx Falkenburg. She will do the huckstering on AGA’s new once- 
a-month TV series, Theatre 62. The show’s format will be live dramas from 
movies originally produced or released by Selznick. Producer is Fred Coe. 
You’ll catch them on NBC-TYV, starting Oct. 4, with “‘The Spiral Staircase.” 


FPC Chairman Swidler at INGAA (Houston, Sept. 19) spoke out for 
irea prices, if they are based on area-wide costs and conditions. He also 
said that future FPC decisions shall attempt to leave no doubt as the 
isis for the decision. 


Philadelphia has been asked to terminate its deal under which United Gas 
improvement Co. operates the city-owned Philadelphia Gas Works. The 
city controller charges a city council probe has turned up “serious defi- 
ciencies” in the operating agreement and in UGI’s operating manner. Pro- 
posed alternatives: (1) city operation of PGW, (2) hiring a new manage- 
ment firm, and (3) rehiring UGI with a completely revised agreement. 
Hearings are under way. 


President Kennedy chose Vermont Republican Charles Ross to fill the FPC 
seat left vacant last July 15 by the death of Frederick Stueck. Chairman 
of Vermont Public Service Commission, Ross’ appointment runs until 
June, 1964. 





Specialized 
RESEARCH 


... Starting point for SUPERIOR ODORANTS 





‘ORONITE] 


Superior and advanced ODORANTS start and end with research. And Oronite’s facilities 
and research investment in odorants are second to none in the industry. Gas odorants 
are a major product line and as such you can look to Oronite for the newest odorant 
developments, the highest quality odorant products and individualized odorization service. 
It's additional insurance for you to do business with the ODORANT RESEARCH LEADER. 


CALIFORNIA CHEMICAL COMPANY 
ORONITE DIVISION 


EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattle 
FOREIGN AFFILIATE e California Chemical International, inc., San Francisco, Geneva, Panama, Sao Paulo 
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DUCTILE DIGEST 


FOR THE TOUGHEST CONDITIONS! Beneath busy highways... 
under heavy earth loads... where shifting soils or unstable bed- 
ding can be expected... where high internal pressures or extreme 
shock loads will exist... AMERICAN DUCTILE IRON® pipe provides 
additional factors of safety. Here are the well-known strength, 
toughness and corrosion resistance of gray iron plus ductility 
approaching that of steel. AMERICAN DUCTILE IRON® pipe for 
gas service will actually bend under stress and absorb severe 
shock loads 




















PUTTING ON THE PRESSURE: Rigid hydrostatic tests prove the 
high pressure capability of AMERICAN DUCTILE IRON® pipe. For 
example, 4°’ AMERICAN DUCTILE IRON® pipe withstood an inter- STILL INTACT... AFTER IMPACT! How’s this for resistance 
nal hydrostatic pressure of 6,870 psi before bursting. ‘ to shock and impact? A 3%-ton weight was dropped from a 
em : height of 25 feet on a 16’ AMERICAN DUCTILE IRON® pipe. 
The result...the pipe was damaged by the weight but re- 
; mained in one piece! The clearly defined puncture caused by 
Write for free illustrated catalog. the weight tip is graphic proof of the unusual resistance to 
impact and excellent bendability of AMERICAN DUCTILE 

IRON® pipe. 


AMERICAN CAST IRON PIPE COMPANY 
BIRMINGHAM ALABAMA 
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Regulatory and Legislative Trends 


A COMMENTARY ON NATIONAL AND STATE DEVELOPMENTS BY AN EXPERT IN UTILITY LAW 


The tribulations of a gas producer 


HE Federal Power Commission 

recently denied several solu- 
tions proposed by a natural gas 
producer to end its tribulations. 
Regulation can be a burden and 
it can be so heavy that it is a 
“dead hand.” 

In this proceeding Deep South 
Oil Co. of Texas, an independent 
producer of natural gas, applied to 
the commission for “relief” under 
the three following alternate pro- 
posals: (1) Permission under 
$7(b) of the Natural Gas Act to 
abandon service to Texas Gas Corp. 
with respect to acreage located in 
the North Big Hill area of Texas; 
(2) issuance of a _ supplementa! 
certificate of convenience 
and necessity pursuant to §§7(c) 
and (e) of the act authorizing it 
to render service to a new or addi- 
tional buyer; or (3) issuance of an 
order requiring Texas Gas to take 
greater volumes of gas from Deep 
South’s North Big Hill properties. 

The presiding ruled 
that the only issue raised by Deep 
South concerned the _ requested 
abandonment, and that the public 
interest will not permit the aban- 
donment. He also held that FPC 
has no authority to issue a sup- 
plemental certificate authorizing 
Deep South to render service to 
the proposed new buyer since such 


public 


examiner 


a sale would be in intrastate com- 
merce. He further asserted that 
the commission cannot order Texas 
Gas to take greater volumes from 
Deep South. 

Only Deep South filed exceptions 
to the presiding examiner’s deci- 
sion. It also sought oral argument. 
FPC recognized no merit to the 
exceptions or justification for oral 
argument. Accordingly, FPC adopt- 
ed the examiner’s opinion. 

The commission reasoned that, 
in the absence of exhaustion of the 
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gas supply, authority to abandon 
the sale of any considerable quan- 
tity of natural gas dedicated to in- 
terstate movement will be granted 
only upon the strongest showing 
that it will serve the public con- 
venience and necessity. Here there 
is an ample supply of gas. Texas 
Gas is able, and “has constantly 
taken it pursuant to the contract 
it believes it has with Deep South 
which constitutes the filed rate 
schedule of Deep South.” The 
granting of the abandonment 
would interfere with the supply 
patterns of the various pipeline 
companies and distributing utili- 
ties who rely in part on the dedi- 
cated reserves of Deep South to 
meet their obligations to the ulti- 
mate consumer with the probable 
detrimental results of increasing 
the rates to the ultimate consumer. 
The public interest requires FPC 
to follow a course which will not 
unnecessarily interfere with the ul- 
timate consumer’s source of supply 
or the costs he must pay for gas 
service. In this case the public in- 
terest demands the denial of Deep 
South’s application. 

In its exceptions to the examiner, 
Deep South maintained that it 
faced a financial crisis brought 
about by the wrongful actions of 
Texas Gas and others. It contended 
that it was confronted with a finan- 
cial emergency due to its present 
inability to market sufficient vol- 
umes of gas to obtain revenues to 
allow the realization of a satisfac- 
tory return on its investment. It 
argued that the grant of its aban- 
donment or other requests would 
enable it to increase sales from its 
3ig Hill acreage from the present 
7 to 25 MMcef daily, which is nec- 
essary for its economic survival. 
According to Deep South, the pub- 
lic interest requires its continued 


existence and economic survival be- 
cause without regard for the wel- 
fare of the independent producer 
adequate supplies of reasonably 
priced gas cannot be assured the 
millions of ultimate consumers. 
Section 7(b) of the act permits 
the discontinuance of service only 
if the available supply of natural 
gas is depleted or the present or 
future public convenience and ne- 
cessity permit. Exhaustion of Deep 
South’s gas dedicated reserves has 
neither been shown nor alleged. 
Deep South did not present facts 
sufficient to support a finding that 
the public interest will permit 
abandonment. The record did not 
establish that Deep South itself or 
its Big Hill operations are experi- 
encing economic difficulties to the 
point where its economic existence 
is threatened. FPC said that Deep 
South had not shown its entitle- 
ment to the requested abandon- 
ment, whether it be the sales to 
Texas Gas or any portion of the 
reserves dedicated to that sale. It 
is evident that the interest of the 
public in issue here, that is the 
public represented by Texas Gas 
and the consumers it serves, would 
be better served by the continuance 
of service by Deep South. 
Considering South’s re- 
quest for the issuance of a supple- 
mental certificate, it involved the 
certification of a sale of dedicated 
gas to an intrastate purchaser. 
“Obviously” said FPC, “we are not 
authorized to take such action un- 
der the act. Although Deep South 
in its exceptions contends that it 
contemplated merely ‘exempting’ a 
portion of its dedicated gas re- 
serves for service to Texas Gas, 
this would constitute the partial 
abandonment of service to Texas 


Deep 


(Continued on next page) 
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Gas which has not been justified 
on the record.” 

FPC found no basis in fact or 
law for requiring Texas Gas to 
take greater volumes from Deep 
South’s North Big Hill properties 
The examiner held that Texas Gas 
could not safely transport the ad- 
ditional volumes of gas contem- 
plated by Deep South without e 
largement of its facilities whiecn 
the commission has no authority 
to require. Texas Gas was taking 
gas from Deep South ratably on a 
reserve basis, and increased takes 
would accelerate depletion of the 
reserves, contrary to the public in- 
terest. 

Deep South would like to in- 
crease its deliveries from 7 to 25 
MMcfd. Texas Gas stated that in 
light of its ratable take obligation 
to all producers as a common pur- 
chaser under Texas law, its exist- 
ing facilities could not handle any 
greater volumes of gas from Deep 
South. Certainly Deep South had 
not shown that Texas Gas had ade 
quate facilities to handle addition- 
al volumes of gas. Texas Gas, i 
support of its position, relied on 
a decision of a Texas court in an 
action involving the same parties 
and properties. The court issued a 
permanent injunction prohibiting 
Deep South from delivering mo. 
than 7 MMcfd until requested by 
rexas Gas upon finding that Texas 
Gas’ present system capacity can- 
not safely accommodate greater 
volumes of gas from Deep South. 
As the court’s decision discloses, 


all gas producers in the Big Hil! 
field, including Deep South, sei! 
their gas to Texas Gas, and under 
Texas law Texas Gas is a com- 
mon purchaser at Big Hill. Accord- 
ingly, pursuant to that state’s con- 


trol over conservation and produc 
tion, Texas Gas is required to tak: 
gas from the various producers on 
a ratable basis. “‘We are bound by 
the court’s determination of that 
issue and, consequently, cannot 
order Texas Gas to take more gas’ 
stated the commission. FPC has no 
authority under the act to require 
Texas Gas to enlarge its capacity 
to take additional volumes of gas. 
That rule was established by a 
Third Circuit Court of Appeals 
decision in a 1953 Panhandle East- 


12 


ern Pipe Line Co. case. 

Although the Texas court found 
Texas Gas’ ratable take formula 
to be proper as based on takes from 
each Big Hill producer in relation 
to his recoverable reserves, the 
court remanded the case for de- 
termination of the amount of orig- 
inal recoverable reserves attributa- 
ble to Deep South’s leases so that 
the ratable take formula could be 
re-applied. In light of the court’s 
action, Deep South questioned the 
examiner’s finding that Texas Gas 
had been taking gas ratably from 
Deep South on the basis of re- 
serves. However, FPC did not con- 
sider this objection important 
enough to materially affect the ex- 
aminer’s conclusion. 

Insufficient proof by Deep Sout 
or indifference by FPC has focused 
attention in this remarkable case 
on the deep trouble that can be 
experienced by small independent 
natural gas producers under strict 
government regulation. On balance, 
we need more enlightened regula- 
tion to ensure ample future ga: 
supplies at fair prices. 

Small producers of natural gas 
should welcome Congressman Har- 
ris’ new bill H. R. 7575 to exempt 
them. The White House proposa! 
was adopted in this latest Harris 
Bill. Section 1 of the Natural Gas 
Act would be amended by H. R. 
7575 to authorize FPC, in its dis- 
cretion, to exempt sales by small 
independent producers or gather- 
ers. “Small” is defined as total an- 
nual sales in interstate commerce 
for resale not exceeding 2 billion 
cu ft. There shall be counted, how- 
ever, as part of total sales all gas 
sold under producer contracts by 
every affiliate. 

For those producers who will be 
regulated by FPC, the Harris Bill 
prescribes gas rates on a reason- 
able market price determination by 
F PC. The commission would be re- 
quired to recognize that “natural 
gas is a commodity” and to avoid 
making prices ‘on a public utility 


rate base cost of service, or by 


using allocated joint costs.” FPC 


would be authorized to consider 
“all relevant facts, including costs, 
of an economic nature” to ascer- 
tain the reasonable market price. 

Gas producers may have their 
tribulations reduced under the com- 
ing changes in regulation. a 





Cavern 


dedicated 


A man-made liquid propane 
storage cavern near Constance, 
Ky., across the Ohio river from 
Cincinnati, was dedicated re- 
cently. Output of the plant will 
be used by Union Light, Heat 
& Power Co. and Cincinnati 
Gas & Electric Co. 

The cavern will store about 
7 million gal. of liquid propane. 
A $2 million gas processing 
plant — connected by an 8-in. 
pipeline — will process the liq- 
uid propane and_ supplement 
the area’s gas supply by as 
much as 50 MMcefd. 

An engineering and mining 
technique sets the cavern pro- 
ject apart from other jobs of a 
similar nature. Personnel and 
equipment — including several 
mobile shovel loaders —are 
lowered, and later raised, into 
the earth through a= shaft 
measuring 42 in. in diameter. 

The shovel loaders and other 
large pieces of equipment must 
be disassembled at the shaft 
opening, lowered in a_ bucket 
to the floor of the cavern, re- 
assembled and then put into 
operation. 


What looks to be a space capsule 
is actually a personnel lift. It is 
emerging from the shaft into the 
cavern—100 ft underground. 
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More Robertshaw controls 
pr ofit-ability up- grad e 
gas range sales! 


It’s no secret . . . the quickest way to higher profits is to up-grade 
the sale. And the place to begin . . . sell Robertshaw control features 
that let ranges do more than cook! 


Robertshaw FLAME SET,” the newest ‘‘burner-with-a-brain’? means: 
no more burned pans * no more scorched food 
* small flame for small pans * BIG flame for BIG pans 


* simplest to operate * no instructions needed 


Robertshaw FLAME MASTER” means full oven control for cooking 
and baking, plus these low temperature features: 
roasts can be kept for hours. . . just right 
* plates can be heated at low, low temperatures that ‘“‘pamper”’ 
the finest china 


food can be kept serving-warm without over-cooking 


complete meals can be kept hot for late-comers 

frozen food can be thawed in a jiffy 
Sell these plus features on your deluxe-line Robertshaw-equipped gas 
ranges. U/p-grade the sale and up your profits. Enjoy more profit-ability . . . 
from Robertshaw .. . the name that MEANS temperature control. 
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CLAMPING BELL JOINT LEAKS 











BELL JOINT CLAMP 


When you clamp a bell and spigot joint, you want PERMANENCE. 
In the SKINNER-SEAL Bell Joint Clamp, massive malleable iron con- 
struction, gasket SEALED by stainless steel band, oversized (*/4”) pull 
bolts... combine to make a tight, lasting, completely reliable in- 
stallation. Four-page folder with drawings, photographs, specifica- 
tion tables, sent free upon request. 


M. B. SKINNER CO., SOUTH BEND 21, INDIANA 
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Sudden expansion 
burner-heater 

The Marquardt Corp. of Van 
Nuys, Calif., has developed a “‘sud- 
den expansion” burner’ system, 
nicknamed SUE. It can burn a 
variety of fuels. It is capable of 
stable continuous operation through 
an outlet combustion products 
temperature from 150 to 5600 deg. 
F at pressures up to 1000 psig and 
inputs up to 1 billion Btu per hr. 

It is essentially a cylinder, jack- 
eted, for air or water cooling. Fuel 
and air are injected at one end 
and the combustion products dis- 
charged from the other. The lower 
temperatures are attained by mix- 
ing large quantities of secondary 
(excess) air at the combustion end. 
The highest temperatures are 
achieved by using jet fuels and 
oxygen. Some design details of the 
combustion end and method of mix- 
ing excess air are covered by 
patent. 

SUE was developed for simulat- 
ing extreme ramjet and rocket op- 
erating environments. It is expect- 
ed, however, to have a wide range 
of industrial and process applica- 
tions. Some may be high tempera- 
ture materials intermit- 
tent steam generation, partial oxi- 


testing, 


dation reactors, evaporation, dry- 
ing and air heating. 

Detailed information can be ob- 
tained from the director of facili- 
ties engineering, The Marquardt 
Corp., 16555 Saticoy St., Van Nuys, 
Calif. 


International standards 
on refrigeration 
With the world becoming rapid- 


ly “smaller,” with respect to in- 
ternational trade, increasing at- 
tention is being given to interna- 
tional standardization. One field in 
which this is appearing is refrig- 
eration. Its desirability can be seen 
when considering that the first in- 
stallation in the U. S. of a gas tur- 
bine generating lighting and pro- 
viding waste heat for summer air 
cooling, in Little Rock, Ark., was 
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with an English-built turbine 
and that two Japanese domestic- 
size, heating and absorption cool- 
ing, all-year air conditioners have 
recently been tested at our AGA 
Labs in Cleveland. 

An Interim Committee on Re- 
frigeration, ISO/TC86, is 
tive, and held its last meeting in 
Paris in October 1960. Progress is 
necessarily not very fast and there 


opera- 


is a basic communication problem. 
Delegates were present represent- 
ing Belgium, Czechoslovakia, Den- 
mark, France, Germany, Holland, 
India, Italy, Russia, United King- 
dom and United States, as well as 
other related international bodies. 
Two and sometimes three different 
languages were used. The U. S. 
having progressed much farther 
than any of the other countries, 
through activities and standards of 
ASHRAE, ARI and NEMA, took 
a leading part. Recommendations 
soon to be published will appear 
in five languages. 

Six Subcommittees are at work 
on: safety; terminology, definitions 
and symbols; testing of refrigera- 
tion systems; testing of refriger- 
ant compressors; and testing of 
household refrigerators; and test- 
ing of factory assembled air con- 
ditioning units. 


Project Mohole 


Short articles on the Mohole have 
been appearing for several years. 
They are evidences of the scien- 
tists’ and geologists’ dream. They 
move towards reality of finding out 
more about the earth’s crust and 
what lies beneath it. Below the 
earth’s crust, perhaps 10 miles, is 
the commencement of underlying 
rock known as the mantle. The in- 
terface between the crust and the 
mantle is called the Mohorovicic 
Discontinuity or ‘Moho.’ The de- 
sire is to drill into Moho to obtain 
samples which will show its forma- 
tion and perhaps indicate what is 
underneath — speculated now as 
being a molten mass of nickel-iron. 
Holes drilled to and into Moho wil! 
therefore appropriately be called 


oy yee ey Pe | 


By GUY CORFIELD 


Professional Engineer, 
Los Angeles 


Moholes. Test drillings to deter- 
mine feasibility are termed test or 
practice Moholes. 

The project is being undertaken 
by the National Science Founda- 
tion, a Federal agency, under the 
direction of the National Academy 
of Sciences of the National Re- 
search Council, a private scientific 
and engineering group. National 
Science Foundation is providing 
funds and the oil industry is con- 
tributing know-how. 

Several test Moholes have been 
drilled in deep water off the coast 
of California and Mexico. Deep 
water is selected because it gives 
a good start in depth by saving 
several miles of drilling. The final- 
ly attempted Mohole may be in the 
Caribbean Sea. However, the ma- 
rine operations at such depths pre- 
sent problems. 

The latest of several test Moholes 
was successfully drilled off Guada- 
lupe Island in 11,600 ft of water, 
from a drilling ship named CUSS 
1. Seemingly insurmountable ob- 
stacles were overcome, such as 
keeping in position without being 
able to anchor the ship itself, and 
operating the long unsupported 
string of drill pipe which weighed 
more than 200,000 lb. The ship 
was positioned by four outboard 
propulsion units, within a square 
of eight surrounding sonar and 
radar reflectors on cables anchored 
to the ocean bottom. Surface move- 
ment was kept to 350 ft and could 
have been still further confined. 
The drill pipe could be operated, 
without destructive wobbling or 
vibration, at 40 rpm. 

What is the gas industry’s inter- 
est in this ambitious undertaking? 
It would definitely seem to be in 
the increased knowledge that will 
be gained by the oil industry in 
drillling in the ocean depths, with 
the practical certainty of increased 
oil and gas production. Of course if 
the earth’s mantle is penetrated, 
and inexhaustible interior heat is 
disclosed and can be brought to 
the surface and utilized, that will 
be another matter. 
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A DISTRICT or INDUSTRIAL GAS REGULATOR 


designed for high sensitivity and accuracy 


ASIN 
No atmospheric bleed. Pilot Fully enclosed, rugged indi- Heavy gauge, deep drawn steel 
bleeds gas to downstream cator shows inner valve posi- diaphragm casings provide am- 
system. tion at all times. ple protection. 


/ 


/ 
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iN 


Type P594-1 filter assures Choice of five pilots for dif- | Positive locking stem connec- Double ported bodies with op- 

clean gas supply to pilot. ferent pressure ranges, and | tor holds against stem torque / tional metal-to-metal seating 
proportional bands for extreme and vibration, j or “O”’ ring soft seats for tight 
sensitivity shut-off 


/ 














F ‘ S H FE R Specially designed recorder is now 
available. Easily mounted on 


upper casing. Indicates percent 


of valve opening on an eight-inch 


chart. Ideal for estimating flow 


Write for Bulletin P-298E 


FISHER GOVERNOR COMPANY, MARSHALLTOWN, IOWA 
Coraopolis, Pa. / Woodstock, Ontario / London, England distribution system. 


when balancing regulators in a 


If it flows through pipe anywhere in the world 
... chances are it’s controlled by....... 


SINCE 1880 
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WASHINGTON 


By NEIL REGEIMBAL * GAS Washington Bureau, Washington, D. C. 


FPC's course: tightening controls 


NDERLYING support by the 
U majority of professional staff 
of Federal Power Commission for 
tight, semi-socialistic control of the 
gas industry is coming to the sur- 
face. 

That’s a private view of many 
experienced observers as the “‘new”’ 
F PC takes shape. 

The reasoning has sound basis. 
It didn’t take any time for the re- 
built FPC to start piling up evi- 
dence that it would chart a tight 
government control course. In fact, 
the first few actions came only 
short weeks after the two new 
Democratic members took office, al- 
though both have little or no direct 
knowledge of the gas industry. 

These tight control actions came 
when the Kennedy appointees, new 
chairman, Joseph C. Swidler, and 
Howard Morgan took office. This 
was before controversial Lawrence 
J. O’Connor, a Texan with some 
oil background, was confirmed for 
the post by the Senate, and after 
the death of the late Frederick 
Stueck. At this early stage, the 
minority was Jerome J. Koykendall, 
then chairman, and Arthur Kline. 

While the staff has always tended 
to follow a sort of consumer ap- 
proach to many problems, the first 
cases handled after the shakeup of 
the commission were far more dras- 
tic than most previous positions. 

Whether these professional ex- 
perts of bureaucratic control were 
venting long pent-up urges to 
stretch the law as far as possible 
in favor of government control, or 
only reading the philosophies of the 
new chairman and getting on the 
band wagon is open to question. 

But the results are the same. 

One of the most far-reaching 
changes in basic FPC policy came 
when the commission reversed its 
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long-standing policy of permitting 
proposed gas supply contracts to 
contain a producers’ price “floor.” 
These floors were written into sales 
contracts and in the past FPC 
would approve the general terms, 
with exact price open for later de- 
termination. But it would be no 
lower than the floor price. 

However, in authorizing 53 pro- 
ducers to supply gas to Coastal 
Transmission, it knocked out all 
proposed floor prices. It was ob- 
viously a change dictated by Swid- 
ler and Morgan. They said they 
could not approve a floor price, but 
would permit producers to collect 
the full contract price subject to 
refund when a price determination 
was made. 

Former Chairman Kuykendall 
and former Commissioner Arthur 
Kline did not formally dissent from 
the ruling, although they warned 
that refusal to lay a floor may mean 
many producers will not sell to in- 
terstate markets. 

Chairman Swidler made it clear, 
later, that he believes floor prices 
should be taboo for all producers. 
He maintains that if the commis- 
sion can set a floor, it can set the 
final price—if it can’t set the final 
price, it doesn’t have enough evi- 
dence to set the floor. 

Once again, the new chairman 
has made it clear too that he be- 
lieves if producers don’t like the 
new FPC drift, they can go to the 
courts or to Congress for relief. 

In another aside, he notes again 
and again that Congress ought not 
to tamper with the Natural Gas 
Act now. He believes that past FPC 
leadership was more interested in 
having the Act changed, after the 
Phillips decision, and never tried 
to make it work. He believes he 
can, and suggests that no congres- 


sional action be considered for sev- 
eral years to see if he is right. 

Another quick reaction to the 
changed direction of the commis- 
sion was a proposed report of Chief 
Hearing Examiner Edward BB. 
Marsh that the stumbling area- 
pricing approach be scrapped. He 
circulated to the industry a draft 
report saying among other things: 
“T am unable, in all fairness, to 
recommend the further pursuit of 
the area-wide rate method of pro- 
cedures.” 

When industry reaction turned 
out to be strong opposition, he de- 
leted that firm recommendation. 
But he included in the report an- 
other statement pointing to “seri- 
ous questions as to the legality and 
practicability of the area-rate de- 
termination.” 

(The commission staff has al- 
ready held lengthy hearings on the 
Louisiana area pricing problem, 
and has sent a detailed question- 
naire to producers in the Permian 
basin. ) 

In view of Examiner Marsh’s 
opposition to area-pricing, and the 
oft-repeated opposition of Chair- 
man Swidler to commodity pricing 
or to any approach other than 
strict utility control, the outlook 
for continued attempts to refine the 
area-price proposal to a working 
system is doubtful. 

The commission may well pursue 
it for awhile in order to ease col- 
lection of price, cost, and other 
statistics which it could then use 
to enforce strict cost control of pro- 
ducer prices. 

Other evidence of tighter gas 
producer controls are in the works. 
Among other things, the new com- 
mission was considered likely to 


Continued on page 128 





Over 1200 Peerless Gas Odorizers in service... 


Peerless puts the right ai in gas... 
from the largest odorizer to bypass or farm tap. 


Heart of the largest Peerless 
meter type MP Odorizers is the 
internal mechanism shown at 
the right . . . pump revolution 
counter and liquid level gauge 


packaged unit . . . quickly in- 
stalled and ideal for locations 
where no noxious odors are per- 
mitted. For smali loads there 
are the Peerless units shown 


make sure of constant odorizing 
rate regardless of variations in 
flow, temperature and pressure 
The skid-mounted odorizer sta- 
tion type MPH, in the illustra- 


tion above at right is a complete 


below including bypass 
odorizer and farm tap. For all 
your gas odorizing needs get in 
touch with your nearest Peer- 
less Representative today. 


Peerless Internal Mechanism above 
it} { _ provides accurate control of odor 
| | 1, f into the gas stream. Unit is sealed 

in central vessel of Peerless Odorizer 
| | | between odorant storage and safety 
: J tanks. Tempered glass windows in 
‘O” Ring closure provide visibility 
to counter and gauge. 


P. O. Box 13165 e 


ti | 


MPH Odorizer 


MP Odorizer 


Bypass-Odorizer Farm Tap 


ties 


SEPARATORS 
Liquid Vapor 
DUST SCRUBBERS 
Wet and Dry Types 
GAS FILTERS 
GAS ODORIZERS 
SILLERS CLOSURES 
OTHER PRODUCTS: 
Engine Timers, 
Scraper Traps, 
Manways 


Representatives in All Principal Cities Dallas 20, Texas 
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Laboratory and field conditions 


HERE are many differences 
pore conditions in the field 
and those in the laboratory. For 
one thing, it doesn’t get nearly as 
muddy in the lab. This helps lab 
work—by making it easier—and it 
hinders it—by making it less typi- 
cal. This, and other differences, 
complicates the problem of the 
evaluation of new materials and 
techniques by means of laboratory 
tests. 

No laboratory test is ever com- 
pletely valid, because the labora- 
tory can never exactly duplicate ail 
of the conditions of the field. Our 
aim is to make it duplicate all of 
the pertinent conditions, and some- 
times we almost succeed; but there 
is always the lingering doubt. 

There are three ways in which 
laboratory differ from 
actual field experience: (1) the con- 
ditions are simplified or standard- 


ized; (2) some conditions are arti- 


practices 


ficially reproduced; and (3) an at- 
tempt is made to accelerate the 
test. These things are done for two 
essential purposes; either to clarify 
or improve the knowledge which 
we may obtain, or to make it pos- 
sible for us to obtain it in less time 
or for less cost. Insofar as pure 
science is concerned—pure Science, 
with a capital S, which seeks 
knowledge for its own sake—there 
is little or no question but that the 
laboratory approach is the more 
fruitful. For by its means we con- 
trive to ask of Nature a simple 
question, demanding of her a sim- 
ple answer; and from a very great 
number of such simple questions 
with simple answers, we mass the 
body of knowledge we call Science. 

But when the task is the evalu- 
ation of a material or a technique, 
the question asked is not funda- 
mentally simple, but is of the type 
“how will this material stand up in 
service?” And usually we want to 
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know how well it will stand up for 
a long time, or how long it will 
stand up. To get good answers to 
these questions, we must set up 
conditions which will affect the ma- 
terials under test in the same way 
that “actual” conditions do, but at 
the same time do it faster. This is 
not merely difficult; it is impos- 
sible. The principal reason for this 
impossibility is the inherent wn- 
predictability of Nature. No mat- 
ter how carefully you define the 
conditions, no matter how com- 
plete the survey, when the actual 
structure is completed and placed 
in operation, there will be features 
in the environment which were not 
anticipated. Nowhere is this more 
true than in the soil; here Nature 
is not only unpredictable, but she is 
almost unbelievably complicated. 

How can a coating test be ac- 
celerated? Corrosion processes are 
elevated tempera- 
tures, and so is coating deteriora- 
tion; but can we say that they are 
accelerated equally or uniformly? 
How valid is the application of ex- 
cessive voltages to coatings, to 
hasten their breakdown? Two 
samples of coating which are made 
to the same specifications might 
justly be compared in this way, but 
it can be grossly misleading to com- 
pare two different materials thus. 
A host of examples—many faceti- 
ous, but containing a germ of truth 
~have been given to illustrate the 
fallacies of testing. 
How much faster does a man 
lrown in 12 ft of water than in 
12 i8.7 

The usual defense for accelerated 
testing is that it does eliminate the 
obviously unfit. This is only a half- 
truth, and as such, it is dangerous. 
Accelerated testing does eliminate 
the grossly unfit, but at the same 
time there is grave danger that it 
will eliminate some untried mate- 


accelerated by 


accelerated 


rial whose properties are so differ- 
ent from the conventional materials 
already recognized that it succumbs 
to an artificial test because of a 
characteristic which is actually ir- 
relevant. A transistor, for example, 
may have a much longer useful life 
at rated load than a vacuum tube— 
but the transistor fails abruptly at 
minor overloads. This character- 
istic does unsuit it for some appli- 
cations, but it is a mistake to let 
its early failure in an “acceler- 
ated” test condemn it to total rejec- 
tion. 

Every manufacturer of a (suc- 
cessful) radically new product 
knows the struggle involved in get- 
ting it accepted. Quite naturally, 
there are many who hold that only 
the test of time is the valid one; so 
why risk a new and untried mate- 
rial? This struggle is particularly 
difficult if the new material has 
only modest advantages to offer; 
if it is only a little bit better than 
the old. And it is enormously diffi- 
cult when the field of application is 
one which necessarily involves long 
life. It isn’t too hard to sell a new 
and improved pen; all that is need- 
ed is to show that it is improved; 
it’s harder to sell a new architec- 
tural material, unless it is pretty 
obvious from analogy that it will be 
durable; and it is extremely diffi- 
cult to sell a new pipe coating, be- 
cause durability is just about the 
only quality of importance—all the 
others are readily subject to test. 

We must, of necessity, continue 
to use accelerated tests; we must 
continue to assume that they do 
eliminate the grossly unfit, together 
with the implied corollary, that 
they do not eliminate the fit. The 
latter assumption, however, cannot 
be depended upon, and we should 


Continued on page 132 





NEW IN PRINCIPLE! 


1 


a 


j 


mm NIT 


=e | 
fr" 


“4 
seal -. |e. 


aa 
rer a: A ga 
/ 1 


al 


ow = ya ~ 4” ns 6” 
Write for Bulletin 57-S 


Model 57-S 
GAS REGULATOR 


le , Ie with “ROLL-OUT” Diaphragm 
ima for constant pressure control 


Chaplin-Fulton Model 57-S is a simple spring loaded regu- 
lator which performs like a pilot loaded regulator, without 
the added complications. For pounds-to-pounds service— 
inlet pressures to 400 psi—controlled pressures to 75 psi, 
with deviation through full valve travel less than 1 psi. 


NO ''FALL-OFF’’ AS FLOW INCREASES 


The drooping characteristics or outlet pressure ‘“‘fall-off’’, 
typical of conventional spring regulators, is eliminated—not 
by using an uncontrollable velocity effect—but by a new 
diaphragm design which actually reverses the action of a 
conventional diaphragm. It changes its area as the valve 
opens to compensate for the loss in spring loading force. 


NEW IN DESIGN! 
CHAPLIN-FULTON 


**ROLL-OUT’’ DIAPHRAGM PRINCIPLE 
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VALVE CLOSED VALVE OPEN 


Note how, with the valve upwards in the closed position, 
the diaphragm achieves its maximum effective area—and 
decreases as the valve opens. The area changes at the same 
rate as the spring loses compression, to give a constant con- 
trolled pressure—determined entirely by valve movement. 
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FEW vears ago I was a state 

house correspondent in the 
Texas capital city of Austin and 
occasionally it would fall my for- 
tunate lot to make a junket with 
some of the big-wigs of state gov- 
ernment who were being shown 
part of the country for the pur- 
pose of getting them softened up 
for some kind of local or county 
project. 

It was my pleasure, on such an 
occasion, to take a ride with Rail- 
Commissioner Ernest O. 
Thompson, a man whose biogra- 
phy I have since written to be 
published by Bennett Cerf’s Ran- 
dom House. The General, as he is 


road 


known in Texas (in those days it 
was Colonel), is sometimes called 
the father of petroleum conser- 
vation. It is my opinion that from 
the standpoint of state or federal 
administrators he deserves this 
type of reference. 

We_ traveled auto- 
mobile in those days than by any 
other mode of transportation. Air- 
planes had _ not 


more by 


been fully ac- 
cepted and railroads did not al- 
Ways go where you wanted to go. 
So, on this occasion, we must have 
passed through at least a dozen 
oilfields. It was about 1936. 

Since most of our driving was 
at night, I always marveled at the 
fact that most of Texas, and par- 
ticularly the Gulf Coast section, 
seemed to be a series of one giant 
gas torch another. The 
whole countryside was continually 
lighted at night. 


after 


Since I was riding with Colonel 
Thompson I asked him about this. 
I said it seemed a great waste. 
And I understood that the Rail- 
road Commission’s regulatory func- 
tion over oil and gas was the en- 
forcement of conservation. 
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By JIM CLARK ¢ Gos & Oil Consultant, Houston 


The Colonel went into a long 
problems of 
conservation. He said the 


discussion of the 
state 
was making progress, but that in 
order to properly function, the 
Railroad Commission had to be 
backed up by proper legislation. 
He meant legislation that the 
courts would uphold. He said he 
felt almost reluctant to make 
trips at night in a car with people 
because he was always asked the 
same question. 

He said the oil companies were 
not being too cooperative. As we 
passed through one of the great 
fields of the Gulf Coast there were 
literally hundreds of great gas 
flares that seemed to stretch for 
miles down the road and on ei- 
ther side. 

In this field, and many others, 
the Colonel said, the oil compa- 
nies were being downright stupid. 
He pointed out that they could 
invest in plant facilities to ex- 
tract the liquid from the gas and 
reinject the rest into the sand to 
continue its function of lifting 
the oil without artificial lifts 
which were, or course, expensive. 

The Colonel pointed out that 
the gas really had no value since 
there was no market for it, but 
that it could be reinjected. He 
added that if a market could be 
found for the gas that the type 
of plant he had in mind costing 
millions would be a sound invest- 
ment. But he added, you can’t 
force someone to save something 
that has no value. 

What worried me was why the 
gas didn’t have a market. It both- 
ered the Colonel, too. Billions of 
cubic feet being shot into the air 
daily in each of hundreds of oil- 
fields was the epitome of flagrant 
waste but was almost unavoid- 
able since there was a market for 


oil, and gas was a drug on the 
market. 

The years passed, the wars 
came and went, and the great long 
transmission lines started spread- 
ing out of Texas. Local chambers 
of commerce, one member of the 
Railroad Commission, and thou- 
ands of citizens protested. They 
said these lines going to 
drain Texas’ greatest potential 
resource, gas. The Colonel took 
the opposite view; he said that gas 
was no asset unless it had value 
and it had no value unless it had 
a market. He said the long lines 
would provide the market, which 
would give gas a value, which 
would give the commission au- 
thority to force operators to con- 
serve gas. 

Texas, through Thompson’s ef- 
forts, got legislation and court 
decisions that would strengthen 
the commission’s hand. So one day 


were 


he and his colleagues issued an 
order shutting the great oilfield 
unless and until facilities were 
provided to save the gas that was 
being wasted. The order went to 
court and the court stood by the 
commission. 

But it took a determined and 
dedicated and resolute man to 
make his colleagues, some oil 
companies, and the people of his 
state understand. This is just one 
of the reasons why this man is 
held in high esteem by the people 
of his state and so respected by 
the industry he regulates. The 
transmission companies and most 
gas distributors should have deep 
respect for him, too, because with- 
out him they might not be in 
business. 

And, I believe that every house- 
wife who is able to use this safe, 
clean and efficient fuel should re- 
spect him, too. 





What's new in telemetering... 





WP 104 retransmitting 


slidewires (2 per pen) 





108 alarm contacts 
(4 per pen, 2 front set) 





NEW! compact receiver package that gives you everything! 


New Bristol Series 670 Metameter* Telemeter Receiver 
is the first truly compact instrument that gives you every 


feature you need for efficient operation of central dis- 
patching facilities. 

@ it’s compact, with big performance: Only 7” x 7!” 
panel space; yet 4-inch strip chart gives you same-size 
record as much larger, standard round-chart instrument. 
@ It’s more versatile: Series 670 offers you more options, 
far more accessory equipment than other compact or 
miniature instruments: one or two pens; up to 4 retrans- 
mitting slide wires (two per pen); up to 2 front-set alarm 
contacts and up to six easily accessible, easily adjustable 
alarm contacts, each with an individual scale, inside case 
—a total of 4 alarm contacts per pen. Up to 4 alarm lights 
may be panel mounted. *T.M. Reg. U.S. Pat. Off 


@ it’s easier to operate and service: Chart changing is a 
one-hand operation—(lakes only seconds. Capillary inking 
system can be filled from front. Chart tear-off and rewind 
provisions. Famous Bristol human-engineered scales and 
pointers. Rectilinear chart coordinates. 

@ It’s easier to maintain: Full plug-in construction, with 
sparkless mercury-switch disconnect, lets you replace en- 
tire instrument in seconds if need arises. 

The new Bristol 670 Metameter* Receiver is available for 
both 5 and 15 second impulse duration systems, with a 
wide choice of charts for every telemetered variable. Let 
us send you complete data. Write: Acco 
The Bristol Company, 115 Bristol Road 
Waterbury 20, Conn. 


A Subsidiary of American Chain & Cable Company, Ine. oess 


BRISTOL ... leader in instrumentation for the gas industry 


YG, LOGGING AN TELEMETERING INSTHE MENTS 
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ANOTHER UNDERGROUND MOVEMENT 
---in ELECTRIC WELD LINE PIPE from 


Untold miles of man-made undergrounds incorporate Acme- 
Newport line pipe formed from quality steel from the fur- 
naces of this 77-year-old basic producer. This pipe is chosen 
because it installs trouble-free and stays that way during 
long years of gathering and distribution service. Every 
length is true round and uniform in wall thickness; bends 
readily, welds easily; passes a series of tough examinations 
by electronic, hydrostatic and visual inspectors. Available in 
4” and 6” sizes, standard and thin wall; meets all API and 


ASTM specifications. For good line pipe, call Acme-Newport! 
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SIZES AND WEIGHTS AVAILABLE 
O.D. Wall Wt. Per Ft. 
4% 125” 5.84 

142” 
Ed 156” 
COMPANY ane 
237" 
NEWPORT, KENTUCKY 156” 
188” 


: 219” 
A SUBSIDIARY OF (pea } COMPANY 350” 
C .280” 





ISOLATE LINES... 
EXTEND LATERALS 


..-ADD NEW CONNECTIONS 


under pressure! 


You can make repairs . . 
need replacing . 


. isolate lines that 
tie-in new piping... 
install new connections — without interrupt- 
ing flow. There is no blowing of gas or fluids 
as you make permanent connections under 
full pressure and in complete safety. 


the inside 
story... 


| 


Mueller® No-Blo® methods and products 
enable you to work on piping systems when- 
ever needed. A complete line of Mueller 
fittings, valves and equipment provides an 
answer to most every problem of working 
on lines under pressure. 


Basic steps of Mueller No-Blo Methods 
are shown briefly in these illustrations. 


jre lines where no control valves exist— 


A Line Stopping Fitting 
is welded to the pipe 
and a Mueller Drilling 
Machine with Gate 
Valve is attached. The 
machine's cutting tool 
advances through the 
open gate valve to cut 
out a section of the 
pipe. Pressure is con- 
tained in the machine 
body. 


oq lt 


c 1 f 4} 3 

With work on the line 
completed, the steel 
wedge stopper is re- 
laxed, raised and the 
gate valve closed. A 
completion plug is then 
inserted (with a comple- 


The gate valve is closed 
so that the drilling ma- 
chine may be replaced 
with a Mueller Line 
Stopping Machine, then 


opened so that a neo- 
prene-covered steel 
wedge stopper can be 
inserted into the pipe 
and expanded. Flow is 
stopped completely. 


tion machine) through 
the opened gate valve. 
Valve and machine are 
then removed and the 
fitting covered with a 
bolted-on cap, 





U 

Connect laterals safely, under press§ure— 
AN ant The cutter is with- 
Zi_I\ 7 | drawn, the gate valve 
hfs '\ \e o\\\ closed and the drill- 
. pry? ing machine replaced 
=f with a completion ma- 
chine. With gate valve 
opened, a completion 
plug is inserted and 
screwed into place, 


A Mueller Drilling Ma- 
chine and Gate Valve 
are attached to the 
tee. With the gate permitting removal of 
valve open, the shell Ss a / the gate valve and 
cutter advances to cut pesesoy machine. The plug 
through the pipe. The ?P and tee are capped 
new lateral is now in completing the con- 


A Mueller Flanged Tee is 
welded to the line and the 
lateral piping is extended 
from the tee to the first 
shut-off control point. 


service. | 0 coeei «section. 


salt 


A Mueller Drilling- 
Tapping-Inserting Ma- 
chine is attached, 
pressure-tight, to the 
pipe. A combination 
tool drills and taps a 
hole. 


The tool is retracted 
and a flop valve in 
the body is closed to 
contain the pressure. 
The tool can then be 
removed and a valve 
tee or stop in closed 


> position is attached 


The boring bar assem- 
bly is reattached to 
the machine body and 
the flop valve opened. 
The tee or stop is then 
screwed into the 
threaded hole in the 
pipe. With the ma- 


to the boring bar. chine removed, piping 
from the tee or stop 
is completed and the 
valve opened to acti- 
vate the line, 


Mueller No-Blo products to save time and money: Velve. ais ioe 


through 2”. Welding 
or threaded inlet 
and/or outlet. Pres- 
sure ratings to 1200 


os Flanged Tees—Sizes 
Completion Ma- from 3” through 8”. 


chines — For fittings 
through 12”. Work- 
ing pressures to 500 
p.s.i. Working tem- 
peratures to 250° F, 


Pressure ratings to 
1200 p.s.i. Tempera- 
ture ratings to 500° F. 


p.s.i. (Machine insert- 
ed Valve Tee — 250 
p.s.i.) 











Large Drilling Ma- 
chines—Cuts to 12”. 
Working pressure to 
500 p.s.i. Working 
temperatures to 500° 
F. Power or hand- 
operated. 








Line Stopper Units— 
Stop-off %4” through 
12” lines. Working 
pressures to 500 p.s.i. 
Working tempera- 
tures to 250° F. 


Line Stopper Fittings 
— Sizes from %” 
through 12”. Weld- 
ing or mechanical 
joints. For steel, thin- 
wall steel or cast-iron 
pipe. Pressure ratings 
to 1200 p.s.i. 


Small Drilling Ma- 
chines — Drill “2” 
through 22". Work- 
ing pressures to 1200 
p.s.i. Working tem- 
peratures to 500° F, 


Factories at: Decatur, Chattanooga, Los Angeles 


in Canada: Mueller, Limited, Sarnia, Ontario 
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BEGoodrich. 


One look at your records should tell 

you how much it costs in pipeline main- 

tenance and replacement to deal with costly 
corrosion. Then it is easy to measure how to save by 


eliminating corrosion at the start—by using pipe made 


of rigid Geon vinyl. 

No problems from salt water, most chemicals, acid or 
alkaline soils, or galvanic corrosion. Pipe of rigid Geon 
stays smooth inside and out because it is not affected 
by the corrosive influences that affect ordinary pipe. 


Many gas distribution companies now save by insert- 


ing Geon pipe into reamed out iron 
pipe—to end the maintenance problem 
once and for all. Others use pipe of rigid Geon 


at the start of new installations. 

In many places, gas and oil companies are learning 
how lightweight, easy-to-install pipe of rigid Geon gives 
high tensile and impact strength, standing up well under 
pressure. For more facts—including experiences of gas 


companies— write B.F.Goodrich Chemical Company, 
Department NS-5, 3135 Euclid Avenue, Cleveland 15, 


Ohio. In Canada: Kitchener, Ontario. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 


GAS—October, 1961 





6 reasons why you should install a... 


wy UW D copper sanimaster 


COMMERCIAL GAS WATER HEATER 


REINFORCED WITH STEEL 


CORROSION CAN’T HAPPEN: Sanimasters - 


were especially built for the high-volume, 
high temperature commercial needs. The 
tank is solid copper, reinforced with steel, 
and all fittings are non-ferrous metal. Rust 
can't get a toe-hold, anywhere! 














HEATS AND STORES 180° WATER CON- 
TINUOUSLY: The Sanimaster, with its all- 
copper tank, heats and stores water at 
180° constantly, steadily supplying sani- 
tizing hot water. With the Duo-Temp Mix- 
ing Valve the Sanimaster also delivers 
general purpose water at the same time. 


NO EXPENSIVE EXTRAS NEEDED: Copper 
Sanimasters are self-contained, underfired, 
automatic storage water heaters. They're 
factory-assembled; fit through standard 
doorways; need no expensive, on-the-job 
additions of insulation, circulators, tem- 
perature controls, support frames, etc. 


GROWS EASILY, ECONOMICALLY: When 
demands increase, simply add another 
Sanimaster, at less than the cost of re- 
placing an external storage tank. The Ruud 
Equa-Flow Manifold connects 2, 3, or 4 
units; equalizes water flow, yet keeps 
them working separately. 





INSTALLED AT POINT OF USE: The compact 

design permits installation of a Sanimas- 

ter where you need it. Spot locations save 

on fuel by eliminating costly heat loss 

due to long pipe runs. Sanimasters can 

be installed almost anywhere, with time- 
money-saving ease. 


Foundation. They are also approved by 
American Gas Association Laboratories 
in 


There are nine Ruud 
Copper Sanimaster Gas 
Water Heater models. 
Among them is the style 
and size exactly right 
for your hot water 
needs. Each Sanimaster 
operates economically 
on gas, and is warranted 
for five years. For more 
information, mail the 
coupon at right. 


RUUD MANUFACTURING COMPANY 


A subsidiary of Rheem Mfg. Co. 


Manufacturers of commercial and residential 
water heaters of the highest quality. 
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FREE FACT-FILLED BROCHURE! 


(J Please send me a free, detailed brochure on the Ruud Copper 
Sanimaster line of commercial gas water heaters. 


CJ | would also like information on how | can receive the new 
Ruud Certified Sizing Guides. 


RUUD MANUFACTURING COMPANY 
7600 S. Kedzie Ave., Dept. NA-18, Chicago 52, Ill. 


Name_ 
Firm Name____ 
Address 


City Zone State__ 
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B:Ws 
NEW FITTINGS 
PLANT IS IN 
FULL OPERATION 


NOW BaW 


CAN SUPPLY A FULL LINE OF FITTINGS 
& FLANGES FOR YOLOY PIPING SYSTEMS 


The Tubular Products Division of The Babcock 
& Wilcox Company has been licensed by The 
Youngstown Sheet and Tube Company to manu- 
facture and sell welding fittings of Yoloy. This 
is the alloy steel piping material that resists 
corrosion better than wrought iron .. . at less 
cost than wrought iron. 

B&W, with integrated facilities for steel and 
tube-making, tied-in with the new welding fit- 
tings operation is the only manufacturer in the 
industry in position to produce a comprehen- 
sive range of types and sizes of fittings and 
flanges of Yoloy. If you are planning a piping 


system for resistance to atmospheric, soil or 
chemical corrosion, you can now have a job- 
matched system .. . all Yoloy steel . . . and 
save money in the bargain. 

Ample stocks of Yoloy fittings and flanges are 
available through any BREW Welding Fittings 
Distributor. For further information on B&W 
fittings and flanges of corrosion-resistant Yoloy, 
consult your local B&W District Sales Office 
and ask for B&W Bulletin TF-512. The Bab- 
cock & Wilcox Company, Tubular Products 
Division, Fittings Plant, P. O. Box 230, 
Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges 
— in carbon, alloy and stainless steels and special metals 
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Wisely used transistors enhance the value of RCA 
“LD” 2-Way Radio and give it built-in dependability 


In designing this efficient new “LD” equipment, 
RCA engineers wisely gave special consideration to 
the transistor. Only “‘stock’’ transistors capable of 
being serviced with existing test equipment and 
techniques are used—and only in circuits where they 
do the best job in cutting battery drain. Tubes are 
used where they can stand up under high tempera- 
tures, heavy voltages—jobs that tubes do best. 


As a result the “LD” is not OVERtransistorized, 
is compact, yet accessible, miserly in power con- 


t ee 


The Most Trusted Name in Radio 


@ RADIO CORPORATION OF AMERICA 
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sumption yet value-packed to pack a punch in 
performance. 


Leave the radio on when engine is off—battery drain 
is negligible. Use it on the roughest roads—transis- 
tors and sealed circuits give added assurance it can 
take it under gruelling conditions. 


Specify the RCA “LD” and you can be sure it will 
stand in back of your endorsement. Lease or pur- 
chase plans available. RCA authorized service avail- 
able. Ask your RCA Representative for complete 
descriptive literature. Or mail coupon below. 


RADIO CORPORATION OF AMERICA 
Telecommunication Center, Dept. A-180 
Meadow Lands, Pa. 


(-] Please send me FREE literature on the 
new RCA Transistorized "LD" Mobile Radio. 


(-] Have RCA Communications Specialist contact me and 
explain why this is today’s best value in 2-way radio. 

NAME TITLE 

COMPANY 

TYPE OF BUSINESS. 











ADDRESS. PHONE 





CITY. STATE 








Here’s the DRESSER “Stab-38” coupling— 
all dressed up in a one-piece suit. Thanks 
to its gasket design, DRESSER “Stab-38” 


SPEED CHAMP comes fully assembled, ready to install in 


almost nothing flat! No piece-by-piece 

ad DRESSER hd STA B-38 77 assembly. With DRESSER “Stab-38”, just 
IM. slipthecoupling over one pipe end...slide the 

a — other pipe end into the coupling...tighten 

FROM BOX - TO Pp] pr the bolts. BH It’s fast: “Stab-38” takes just 
60-seconds per bolt! @ Easy: It’s aDRESSER 

10 GAS -TIG HT J0l NT Coupling—so all it takes is a wrench! & Per- 
— manent: DRESSER “Stab-38” is the same 


IN NOTHING FLAT dependable 70-year time-proved coupling 
as the famous Style 38. Only the design of 


minutes: remove “‘Stab-38”’ 


1 Carton to coupling in just 8 2 slip over pipe end... 
from carton... 
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the gasket has been changed, so you can 
slip the coupling on the pipe without taking 
it apart. The DRESSER “Stab-38” is shop- 
coated with special “Red-D” thermosetting 
phenolic resin, compatible with all field 


coatings. For details, see your Dresser Field Special gasket stays in place, permits “Stab 38" to be installed 


Representative. in one piece. Armored’ gaskets maintain electrical continuity. 


DRESSER 
INDUSTRIES, INC., 


Oll « GAS 


Peg CHEMICAL 
1) : ELECTRONIC Also available: 
o ee DRESSER “Stab-39” 
_ eg ey YY insulating coupling — 
De <SER otherwise identical to “Stab-38”. 
MANUFACTURING DIVISION 
BRADFORD, PENNSYLVANIA 


* mo 


slide other pipe end into tighten bolts to 80-Ib. torque. 
coupling... This 8” DRESSER “‘Stab-38”’ 
took just 8 minutes to install! 
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DOLLINGER 
DRY FILTER 
SPECIALISTS 
FOR 

40 YEARS 


STOP 


CONVERSION PROBLEMS 
BEFORE THEY START 





Specify Dollinger Staynew Gas Filters when you 
install natural gas. They eliminate damaged 
regulator valves and stop bothersome service 
calls resulting from clogged pilots. 





Model CPHG is installed in natural gas pipe lines 
at district regulator stations, industrial plants, 
power plants and in other large meter or control 
stations. Staynew Gas Filters remove particles 
ranging from dry oxide to sticky oily deposits 
left from oil fogging operations. In manufac- 
tured gas lines, the filters stop lamp black and 
moisture from entering regulators and pilots. 














Many exclusive features. Staynew Gas Filters 
offer a variety of benefits not found in other 
filters. The Radial Fin Insert, for example, al- 
lows the greatest active filtering area for space 
occupied. The Double Action Principle keeps 
resistance to flow at a minimum by directing 
heavier-than-air particles to the base of the 
filter and away from the filter ele- 

ment. Dollinger Staynew Filters 

are accessible for cleaning and in- 

spection without breaking pipe 
connections. Finally, the outlet 

and inlet connections of the filters 

can be varied to suit individual 
requirements. 





i 
| 
# 
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Find out how you can benefit from 
Staynew Gas Filters. Call the ex- 
perienced Dollinger representative 
near you. Or, write for Bulletin 290-R. Dollinger Staynew CPHG Gas 
Corporation, Industrial Products Division, 68 Filters are available in single 
Centre Park. Rochester 3. New York. ' units to 300,000 SCFH capacities, 


multiple units for larger capacities. 
PROT eciowar n> ' 


LIQUID FILTERS o PIPE LINE FILTERS © INTAKE FILTERS ¢ HYDRAULIC FILTERS « ELEC 
TROSTATIC FILTERS © MIST COLLECTORS + DRY PANEL FILTERS » SPECIAL DESIGN 
— 4 -, FILTERS « VISCOUS PANEL FILTERS © LOW PRESSURE FILTERS » HIGH PRESSURE FILTERS 








AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS © SILENCER FILTERS 
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Corrosion Resistant 


Withstands High 
Pressures 


Absorbs Shock and 
Stress 


Bends without 
Breaking 


Quality Controlled 
Economical to Lay 


Adapts to Rough 
Terrain 


Service-Proven 


Prompt Shipment 





i. ee 
VANE. 


DUCTILE IRON PIPE 
Tomennow 4 Pipe - Today 


e McWaAne DUCTILE [RON PIPE with mechanical joint is 
the pipe of the future — ready today to solve your piping 
problems and stretch your piping budget. Strength, tough- 
ness, ductility, long life... these spell economy and ease of 
installation — a built-in part of McWane Ductile Iron Pipe. 
And, the mechanical joint is designed for low or medium 
pressure gas distribution systems — also for high pressure 
gas supply lines. Before you buy any pipe, check McWane 
where Ductile Iron Pipe is a production item — ready to give 
you real economy. 


He f OT, "Zz hn 
1G (960 / KY. € Hever 


MIcWANE CAST IRON PIPE Co. 


GENERAL OFFICES & FOUNDRIES 


1201 VANDERBILT ROAD, NORTH, BIRMINGHAM 2, ALABAMA 
SALES OFFICES IN NEW YORK, CHICAGO, KANSAS CITY, DALLAS AND BIRMINGHAM 
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HOMESTEAD LUBRICATED PLUG VALVES 


performance When you take the handle of a Homestead Lubri- 


cated Plug Valve, you know that positive low-cost 
you fluid control is at your fingertips. This Homestead 
Valve is built to very close tolerance, vital to long, 


can put your effective operation—two thousandths of an inch 


maximum tolerance on sizes up to 2” and three to 

h d five thousandths on larger sizes. Its controlled high 
ani on pressure lubricant system guarantees complete 
coverage of sealing surfaces; protection against 

corrosion; no contamination of line fluids; and no- 

stick opening or closing thanks to the downward 
movement of plug during each lubrication. In short, 

HOMESTEAD VALVE MANUFACTURING COMPANY — ¥C¥ 8¢t Performance you can count on with Home- 


ie cape nto stead Lubricated Plug Valves. Get the full story in 
Serving since 1892 
P.O. Box 405, Coraopolis, Pennsylvania Reference Book 39-1. Send for your free copy today. 








Makers of: Homestead Ball Valves ,Cam-Seald, Lever-Seald and Lubricated Plug Valves 
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Only JOHN DEERE has it! 
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-way T-bar blade control 
zips trenches shut fast! 


Complete one pass along the trench, earthmoving job meets specifications in 
and you can reset the blade on the turn far less time. Work gets an extra push 
as you go back for the cleanup! T-Bar ahead, too, with the hydraulically con- 
control on the new John Deere 612 Bull- trolled, wet-clutch direction reverser of 
dozer virtually puts the blade in the opera- the John Deere “1010.” 
tor’s hand. Raise the blade or lower it, For a demonstration, contact your 
angle it right or left, tilt it either way dealer. Check the yellow pages now. John 
while the tractor is on the go, and any _— Deere, 3300 River Drive, Moline, IIl. 


j-4 N D Fe al LOADERS BACKHOES SIDEBOOMS 
AND CONSTRUCTION EQUIPMENT 


JOHN DEERE 





Big years ahead 
for the 
Gas Industry 


and here’s how Rockwell Research 
will help you benefit from them 


From humble beginnings the gas industry has 
grown at a tremendous rate. Based on plant in- 
vestment it has risen to No. 5 position among all 
American industries. 

Today more than 40 million customers use gas 
in over 100 million appliances. Experts predict 
that at the end of the next 20 years the number 
of gas appliances in use will have tripled. 

Research is the key to continued growth—re- 
search that will pour forth a steady stream of new 
or improved products for use all the way from well 
head to burner. 

Rockwell Research is dedicated not just to keep- 
ing abreast of your needs but ahead of them with 
equipment that will measure and /or control better, 
longer and at lower costs. 


Over 200 skilled engineers and technicians work 
in our modern laboratories. They create and de- 
velop new products. They constantly strive to 
improve our existing products. Pictured and de- 
scribed here are five of the latest developments. 

Our huge investment in research is made in 
the conviction that opportunities for all in the gas 
business were never brighter—that our develop- 
ment of new and better meters, instruments, reg- 
ulators and valves is for your best interests as 
well as ours. 


METERS, REGULATORS, VALVES 


G 


ROCKWELL 


all fine products by 





NEW 
THE TEMCORECTOR 


Provides automatic corrections 
for pressure and temperature 


This gauge gives you a direct read- 
ing on a counter of metered volume 
corrected both to contract base 
pressure and to 60°F temperature. 
A second counter records measure- 
ment at line pressure and tempera- 
ture. Static pressure and tempera- 
ture are shown on indicating scales. 
Adaptor plates are available for 
other makes of meters. 


For literature on any Rockwell product write 


ROCKWELL 
MANUFACTURING COMPANY 
Dept. 41-K, Pittsburgh 8, Pa. 


In Canada: Rockwell Manufacturing Company 
of Canada, Ltd. Box 420, Guelph, Ontario 





NEW 


THE “205” SERIES 
RECORDER 


Records temperature, 
pressure or both 


This clock driven chart 
gauge can be fitted option- 
ally with either one or two 
pens. The single pen will 
trace temperature or pres- 
sure. The two-pen type will 
record two pressures, two 
temperatures or a combi- 
nation of either. Conversions 
from one or two pens or 
a change in range are made 
using only a screw driver. 


NEW 


THE “243” SERVICE 
REGU LATOR (2-inch size) 
Largest capacity in 
pounds to inches, pounds 
to pounds regulation 








Offers you greater capacity 
than can be obtained from 
any other 2-inch service reg- 
ulator. Two-piece construc- 
tion makes it easy to install 
—permits positioning the 
diaphragm case in any one 
of four locations. A large 2- 
way breather valve protects 
against shock loads—as- 
sures quick response. In- 
ternal relief is optional 


New Products From Rockwell Research That Benefit You 


NEW 


THE“R-300”SERIES 
REGULATOR 


Unsurpassed perform- 
ance in compact space 


If your system lends itself to 
the use of small regulators, 
this new design will serve 
you economically and well. 
The diaphragm assembly is 
die cast aluminum with %- 
inch side vent. It mounts on 
a 90° cast iron body in any 
of four positions. Orifices are 
interchangeable without 
removing body from line. 
Meets B-31 code. 


NEW 


TEMPERATURE 
COMPENSATED 
METERS 


Assure accuracy to a set 
temperature base 


Utilities who install meters 
out-of-doors can now earn 
full revenue in even the cold- 
est weather. A simple bi- 
metal compensator, built 
right into the meter, adjusts 
your measurement auto- 
matically to a 60°F base tem- 
perature. Available for all 
Rockwell meters within the 
175 cfh to 750 cfh range. 
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C1504 STEPSIDE PICKUP 4 





























R1254 RAMPSIDE PICKUP , K1534 4-WHEEL-DRIVE FLEETSIDE PICKUP 4 C1416 CARRYALL , 
_ Var 








FROM CHEVROLET'S NEW WORLD OF WORTH! 


JOB-MATCHED CHEVROLET 
TRUCKS FOR ’62 


NEW POWER! NEW EYE APPEAL! CHEVIES FOR EVERY CHORE 


From Chevrolet’s broader-than-ever 1962 lineup of trucks for every kind of hauling job comes a full roster 
of better-than-ever light-duty models, specialists at trimming tough jobs down to size in short order. Here 
are new models and new power choices to meet a wider range of working needs, plus a trim new look for all 
conventional models that gives you safer seeing down the road! Now it’s easier than ever to get Chevrolet’s 
traditional thrift and dependability going for you, in the model tailor-made for your kind of job. There are 
work-loving pickups in a full range of sizes and weight ratings, in sleek Fleetside and handy Stepside styles, 
plus sensational Corvair 95 Rampside and Loadside models built to outwork anything in their class. In addi- 
tion, there’s the biggest choice ever of choice delivery models, including smart, fleet-stepping panels, high- 
capacity Step-Vans for every job up to 10,000 lbs. GVW, and the wonder-working Corvair 95 Corvan. For 
specialized requirements there are sturdy stake models and chassis-cabs in every size and weight class, round- 
ing out a selection sure to include a better way to do your job! Why not see your nearby Chevrolet dealer for 
full details on the model made for you, and start finding out right away how much better business can be. .. . 
Chevrolet Division of General Motors, Detroit 2, Michigan. 


NEW EASY-VIEW STYLING — For 1962, all conventional JOB-TESTED CORVAIR 95’s—They’ve got a year of enthu- 


pickups, panels and Suburban Carryall models ride in with siastie acceptance behind them and they’re still the talk of 


trim new look-ahead lines, featuring a new hood design sloping light-duty trucking! Chevrolet’s sensational Corvair 95 models, 
lower at the front to let you see the ground as much as 8!%4 in two pickup styles and the spacious Corvan, have set new 
feet closer. Safer, easier viewing results! Also, there’s a hand- standards for space and weight utilization in the half-ton field. 
some new grille, new custom exterior trim, and sparkling new With a roomy driver compartment up forward and the com- 
colors. Inside, too, things are looking better for the man at pact, perky 145 Six tucked under the load floor at the rear, 


the wheel, with new easy-to-live-with colors and tough good- 


the space between goes to work in a way conventional designs 
looking upholstery. 


can’t match. And, to top it off, this new way to work comes in 
as pretty a package as ever came down the pike! 





NEW STEP-VAN 7—Here’s good news—211 cubic feet of it! 
—for light-duty delivery operators with high-bulk lading YOURS FOR THE ASKING .. . FREE INFORMATION 


problems. And Chevrolet’s new Step-Van 7 is built to give j 
your bulky loads a better ride, too, on the years-ahead Inde- Use this convenient ordering coupon to get descriptive literature and 
issih Went Gumnend li Pt deal s that’s tevelatiedinn’ specifications on new 1962 Chevrolet trucks to match your job. Just check 
eenre See Cres Se oe my cote Hich T what you would like, fill in your business address and mail to: Chevrolet 
the conventional truck field. With the ig-saving Hig orque Motor Division, P.O. Box 7271, Detroit 2, Michigan. 
235 Six under the engine box, there’s plenty of power to take 
your tightest schedules in stride, and a long list of better built 
body features adds up to easy work and extra-long working life. Please send: _ | Name 
1. Full-Line Brochure. ....{_) 
. Corvair 95 Models [|| Title "7 
NEW HIGH TORQUE POWER —New wider power choice for . Pickups & Light-Duty. . 
’62 lets you match your job needs better than ever, in all eee Company 
conventional pickup, panel and Carryall models. There’s the ee ae ree eee Ld 
: a ee 7 . Medium- & Heavy-Duty 
standard-equipment 235 Six, cornerstone of the Chevrolet 
reputation for unbeatable operating economy, and the spirited, 
ultra-efficient 283 V8 for premium payload punch. And now, 
in addition, the heavy-duty 261 Six is available at nominal extra 
cost, offering an extra measure of stamina and durability to keep County 
on delivering in the roughest, toughest kind of duty. 








Address 


. Diesel-Powered Models. 
. Tandem Axle Models. ..{_ City 























GAS, WATER 


about =\ and DRAINAGE 
ABS 


PLASTIC 


’ ae | 


TA? 
| 7 oe 
of 


el abel 
. 
$ 











@ This new motion picture, through actual on-location scenes of gas, water and drain- 
age installations, clearly points out the many extraordinary advantages of ABS semi-rigid 
plastic pipe. See this new film and find out how ABS plastic pipe made of CYCOLAC* 
brand polymers can be important to you in cutting material costs, cutting installation costs, 
cutting handling and maintenance costs while still providing superior performance char- 
acteristics. For a free showing at your convenience, Write Department F-10. 


MARBON CHEMICAL civision BORG-WARNER 


WASHINGTON 
*Cycolac is the registered trade-mark of Borg- Warner 
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NICE 


Handling flow rates from 3 to 5 MMSCF/hr 300 





psig to 380 psig inlet, 53 to 55 psig outlet pressures 


This 8” model 80-820 Flexflo has been under the above 


service without maintenance for over 5 years at Pacific 





Gas and Electric Company’s Moss Landing plant. Asimilar ; 
“‘standby”’ unit has never been uncrated. There are many case-proven 
examples of the reliability, dependability and maintenance-free serv- 


ice of Grove Flexflo pressure reducing and relief regulators. Such 


service, plus the amazing simplicity and versatility of Flexflos, 
makes them worthy of your consideration. For complete technical 
presentation, write for Bulletin 800. 


GROVE REGULATORS 


GROVE VALVE AND REGULATOR COMPANY 
A subsidiar of Waliworth 
6529 HOLLIS STREET  eameane © CALIFORNIA 


Offices throughout the U.S. and in Western Canada 
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EXCLUSIVE ONE-PIECE CAB- BODY DESIGN 
gives Ford Styleside Pickups extra capacity and extra 
strength. Heavy duty in every way for heavy going all 
day! And there's carlike riding comfort thanks to Ford’s 
long wheelbase and exclusive Driverized Cab! 


NE 


Get full-time economy that only 
starts with Ford’s low price! 


Meet the trucks that make saving money a full-time 
business—new Ford Trucks for ’62! 


In a selection of over 600 models there's a truck 
that’s right for your job, whatever your job... 
trucks that you can buy and operate at lower cost 
... trucks that can save you money mile after mile, 
load after load, year after year! 


ECONOMICAL HEAVY DUTY V-8’s 
with 292-, 302- and 332-cu. in. displace- 
ment give you tailored-to-the-job economy 
at much lower prices than you would expect 
in trucks with engines of this size. Stress- 
relieved cylinder heads, aluminum alloy 
pistons and sodium-cooled exhaust valves 
are but a few of the heavy-duty features you 
get with these engines. 


’ a , = 


They save on price. They save on gas and oil. 
They save on tires and on maintenance—wherever 
there’s a way to save! The full record of Ford econ- 
omy, covering three years of independent tests, 
is detailed in Ford’s Certified Economy Reports. 
See your Ford Dealer now. Check out the facts, 
work out a deal, and drive out a truck that saves 


money .. . full time! 


FORD TRUCKS COST LESS 


SAVE NOW... SAVE FROM NOW ON! 


Tr 
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AMERICA’S MOST POPULAR VAN — and 
small wonder! Econoline savings start with a 
price far under any popular ¥2-ton conventional 
panel on the market! And they continue saving 
every day—certified tests have shown that in 
16,000 miles, savings in operating costs com- 
pared to the conventional panel you may now own 
could top $100! Big 4-ft. doors rear and curbside 
plus 204 cu. ft. of loadspace, and a floor that’s 
flat the full length, mean easy cargo handling. 
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ECONOLINE — ALL-ROUND ECONOMY LEADER — 
and low price is only the start! Certified tests show this pickup 
may save $100 on gas, oil, tires and license over your present 
conventional pickup every 16,000 miles you drive. 


PROVEN 262-CU. IN. BIG SIX FOR FORD MEDIUMS 
includes more heavy-duty engine features than any 
other Six of its size. Never before such long-term dura- 
bility, reliability, and economy at so low a price. 


PRODUCTS OF MOTOR COMPANY 





NORGE 


ine complete line of 


kittehnen and 
aundry appliances 


NORGE BUILT-IN 
GAS OVENS 


NORGE COMBINATION 
GAS WASHER/ DRYERS 


NORGE GAS 
RANGES 


NORGE GAS NORGE GAS 
REFRIGERATORS SURFACE COOKING UNITS 
Automatic Defrost 
2r-Fro 
and new Never-Frost Models NORGE GAS 
WATER HEATERS 

NORGE GAS 
DRYERS and MATCHING 
AUTOMATIC WASHERS 





QUALITY that creates and sustains customer satisfaction is built 
into every Norge gas appliance. The result is maximum dependable 
performance and minimum servicing needs. Norge gas appliances 
make the modern all-gas home the finest for modern living. 
See Norge at the AGA Convention, Oct. 1-4, Room 2832, 
Gas Appliance Center, Dallas Trade Mart. | BoRc WARNER 





Norge Sales Corp., subsidiary of Borg-Warner Corporation. Distributed in Canada by Moffats, Ltd., Weston, Ontario. 
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a 
i GEM national magazine advertising reaches 
+ millions of homeowners who want to be sold on new 
home-improvement ideas. Using such mass circulation 
magazines as Better Homes and Gardens, Home 
Modernizing and New Homes Guide, the Gas Equipment 
’ Manufacturers Group co-operates in a vigorous campaign 
to sell Gas Utilities, Gas Equipment and Gas Appliances, 
helping to build an ever larger sales base for the 
entire Gas Industry. 
Gas Utilities: You can get extra dividends by 
using GEM’s free ad mats in local campaigns and utilizing 
free ad reprints to bolster direct mail programs. 
Suppliers: For further information how 
you can participate in this dynamic campaign, 
write to Gas Equipment Manufacturers 
Group, 60 East 42nd Street, 
New York 17, N. Y. 
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These are the 17 GEM Sponsors whose wholehearted interest 
is building a greater future for the entire Gas Industry. 


AMERICAN 


AMERICAN American Cast Iron Pipe Co. M. B. Skinner Co. 
METER COMPANY wy 


American Meter Co. 

Cleveland Trencher Co. 
Fisher Governor Co. Subsidiary of Neptune Meter Co. 

| E. F. Griffiths Co. The Tapecoat Co. 
Economy Governor Co. Union Switch & Signal 
Mueller Co. Div. of Westinghouse Air Brake Co. 
Pipe Line Service Corp. U. S. Pipe and Foundry Co. 
Reynolds Gas Regulator Co., Inc. Vulcan Rubber Products 
Rockwell Manufacturing Co. Division of Reeves Brothers 


Sprague Meter Co. 
Superior Meter Co. 
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install meters with 
insulating unions = 


stop “corrosion 
by electrolysis’”’ 


Corrosion engineers specify CAPITOL gas service in- 
sulating unions for meter installations. Stray or 
induced house currents in the gas lines are stopped, 
preventing electrolysis and damage to piping and 
meters. 


CapiToL’s insulating unions were designed specifi- 
cally for gas service to meet the requirements of 
leading corrosion engineers. Performance proved by 
years of service. Available in two types: The Special 
insulating union is recommended for normal appli- 
cations; the High Temperature insulating union, 
designed for maximum protection against gas leaks 
in the event of fire, withstands 450°F external heat 
for one hour. 





Add to the life of your company’s gas mains. Use 
CapiToL performance-proved gas service insulating 
unions on all meter installations. 


CAPITOL MANUFACTURING CO. 
Division of Harsco Corporation, Columbus, Ohio 


ROUGH 
TRIBUTORS 
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GITY GATE 
TO FLAME 
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LUBRICATED PLUG VALVE DIVISION: 3517 Polk Ave., P. 0. Box 18211, Houston 23, Texas EXECUTIVE OFFICE: 750 Third Avenue, New York 17, New York “XH” 
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LUBRICATED PLUG VALVE DIVISION: 3 


ROLOTORK® Lubricated Plug Valves for 
high-pressure mains and distribution sys- 
tems. 11/2 -26"...worm gear operated... 
flanged, welding, and flanged-by-welding 
ends. ASA 300, 400, 600. 


EXECUTIVE OFFICE 


Lubricated Plug Valves for intermediate- 
pressure distribution systems. 1-24”... 
wrench, worm or spur gear operated... 
flanged ends. Cast steel, ASA 150, 300. 


Lubricateo Plug Valves for low-pressure 
distribution systems. 1-24”... wrench, 
worm and spur gear operated... smaller 
sizes available with screwed ends; 


others, flanged ends. Higher strength 
cast iron to 800 Ibs. WOG. 








Lubricated Plug Valves for serv- 
ice lines. 1 - 4”... wrench oper- 
ated... flanged or Dresser ends. 
High strength cast iron; 175 Ib. 


Lubricated Curb Cocks. 34 - 2” 
... screwed or Dresser ends. Op- 
erating extensions for deep 
bury are available. 


Standard Gas Cocks. 2-2”... 
black or galvanized... with or 
without lockwing. 


Lubricants for every service. 
Standard for gas distribution 
work is Walworth No. 517, avail- 
able in stick or bulk. 











WALW ORT Ex 
Lubricated Plug Valve Division: 
3517 Polk Avenue, P. 0. Box 18211 
Houston 23, Texas 


GET COMPLETE DE- a ui 
TAILS AND SPECiFI. ¥ 
CATION DATA ON i 
THIS FAMILY OF 

FINE LuBRicaTeD ff 4 

PLUG VALVES, § 5 

COCKS AND ACCES. 

SORIESFORGAS Mune * 
& 4 
£ ‘ 
2 a 
4 & 
we es 


Gentlemen: 


Please send me a copy of “Lubricated Plug Valves and Cocks for Gas 
Distribution Lines and Services”. 


FOR 
GAS DISTRIBUTION 
SERVICES 


DISTRIBUTION AND 
TM i. SERVICES. SEND 

“s FOR THIS NEW 28- 
© PAGE FULLY-ILLUS- 


TRATED MANUAL. 


EEE TTD. NT RR REE 
WALWORTH SUBSIDIARIES: Alloy Steel P . 


TITLE COMPANY 
STREET 


CITY ZONE STATE 


v0. 
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Inserting 3-inch pipe made of MARLEX (lengths previously joined by butt-fusion) 
through old 6-inch steel pipe. Insert photos show new 2-inch main with joined 


l-inch service (also MARLEX). . . 


and butt-fusion rig with completed joint. 


Union Gas System, Inc., installs pipe made of 
MARLEX”... joining costs 83% less than steel 


Union Gas System, Incorporated, Independence, Kansas, 
has recently replaced some 10,000 feet of leaking and cor- 
roded steel gas lines with pipe made of MARLEX high density 
plastic. The job was done with much of the MARLEX pipe 
inserted through existing steel lines—in Skiatook, Oklahoma, 
and Caney and Coffeyville, Kansas. 

Mr. Forrest Martin, District Superintendent, says, “‘these 
installations with MARLEX pipe have really been an eye 
opener for our company. In pulling through old lines, we 
installed 1500 feet in four hours at Caney . . . and 3040 feet in 
even less time at Coffeyville.” He adds, “In a time study, we 
found that two men with a butt-fusion rig joined 800 feet of 
MARLEX pipe and installed several service “T’s” in four 
hours. The same job with steel pipe and welded joints would 


have taken four men at least 12 hours... conservatively an 
83% reduction in joining costs with MARLEX pipe and fittings 
using the companion butt-fusion process.” 

Mr. Martin concludes, ““MARLEX pipe and butt-fusion 
should really revolutionize gas distribution! There is the 
expectation of an almost indefinite, corrosion-free service 
life... and the pipe itself is inexpensive, lightweight, easy to 
handle and install.” 

In addition to being lightweight, coilable and straight 
lengths of pipe made from MARLEX TR-212 (ASTM Type III 
polyethylene) possess excellent load bearing characteristics 
and a wide usable temperature range. This pipe is also vir- 
tually indestructible . . . resistant to solvents, acids, alkalies, 
oils, bacteria, rot and fungi. 


*MARLEX is a trademark for Phillips family of olefin polymers. 


For more information, see your pipe supplier ...or contact us. 


PHILLIPS CHEMICAL COMPANY 


Bartlesville, Oklahoma 
A subsidiary of Phillips Petroleum Company 


MARLEX 


PLASTICS 





FOR STORAGE WELLS 100! 


RECTOR SEAL-WITH-STEEL INSURES SAFETY—PREVENTS LOSS 


The underground storage of liquefied petroleum gases is 
becoming increasingly important in solving the problems of 
seasonal storage of butane and propane gases. 


Of vital importance to underground storage is the surface 
equipment necessary to insure safety of operation, and to 
prevent loss through leakage after storage wells are 
completed. 


Rector “RH” casing heads and Rector “ML” tubing heads 
are ideally suited for storage well completions, and for 
oil and gas wells. The Rector seal-with-steel feature gives 
positive metal to metal seal, the trademark of Rector’s de- 


sign and safety. Rector engineering know-how is available 
to solve individual problems presented by varied under- 
ground storage installations. Rector equipment meets all 
standards of the API and the Association of Well Head 
Equipment Manufacturers. Tested to 22,500 Ibs. as stipu- 
lated in API test specifications. 


Use “Rectorseal” to insure leakproof threaded joints and 
connections, and Rector cementing equipment for better 
cementing jobs. 


Be safe ... be sure .. . buy Rector quality! See your Rector 
representative or your favorite supply store now! 


WELL EQUIPMENT CoO., INC. 
Making the Ol Gadustry Safer! 


1100 North Commerce, Fort Worth, Texas 
Houston Plant: 2215 Commerce Street 


EXPORT REPRESENTATIVES: CONTINENTAL-EMSCO CO., MID-CONTINENT SUPPLY CO., OILWELL DIVISION OF UNITED STATES STEEL CORPORATION 
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High horsepower in a packaged field compressor—that’s the 
new Clark CFB-4. Extending the Clark CFA-CFB line to 
750 bhp, this heavy duty unit is specifically designed for the 


An Nn O U Nn Ci Nn 6 most rugged kind of field service. It offers you the power you 


need in a package so compact and so easy to install that you 


can get it on stream in a matter of hours. 

TH EF LA RK CFB-4 Shown is a trailer mounted unit designed for air drilling. 
When mounted on a skid, the CFB-4 is equally at home in 
all other field services, providing dependable performance 


2 that has been proved in over 200 similar machines already 
in use, 
150 bh and it There’s practically no vibration and extremely little wear 
7oe with the Clark Balanced/Opposed compressor. Gas can be 
compressed in as many as four stages to assure low interstage 


temperatures, low discharge temperature and long valve 

= life. Multiple staging also means lower pressure rise across 
each cylinder, hence less loading on compressor connecting 
rods and pins. 


The CFB-4 is direct connected to a proven oil field engine 
and operates at modern 1000 rpm speeds. A single unitized 
radiator with vertical air discharge provides all cooling 

. services for both engine and compressor. Automatic shut- 
wit ease down devices and other controls can be furnished to permit 
= 


completely unattended operation. 


For more details, contact your nearest Clark representative, or write to: 


CLARK BROS. CO., OLEAN, N. Y. 





DRESSER 
INDUSTRIES 
Inc. 
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>] Bi »C ’ Centrifugal Contactors, 
Working together in allied industries ... FROOTS | Go: Pimps, Rootsmeters, PODBIELNIAK Distillation Apperatvs, 


CONMNERSVILLE Vacuum Blowers Instrumentation 
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Southern Pipe Announces 


New 45-Hourg. 
Service 





including delivery to your site by our trucks! 


From the Southeast’s largest, most modern pipe pro- 
tection plant now comes faster service than ever! 
Within 48 hours of the time we get your order, our 
own truck fleet will deliver the pipe, coated, wrapped 
and lined to specifications, right to your job site. 

Our new all-weather automatic production lines now 
handle pipe up to 30” in diameter and include special 
facilities for coating, wrapping and lining larger pipe 


up to 80” in diameter—all to your exact specifications. 
Southern also offers free stringing along passable 
roads to reduce handling costs and minimize risk of 
damage. If you wish, you may store your bare or 
finished pipe in our 24-acre plant at no cost to you. 


For the best pipe protection available, including per- 
formance-proved Coal Tar Enamel .. . specify 
Southern, in Atlanta, Georgia. 


Southern Pipe Coating Company 


rere ed 
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Mount positive metering accuracy 


— Right in 


Whether your requirements demand 
3000 or 7000 cfh maximum capacity, 
here are Line-Mounted Rootsmeters 


Either model will replace a meter 10 times its 
size: The 3000 cfh 3M125 is only 14 inches long, 
the 7000 cfh model is less than 18 inches long. 
And they weigh only one-fifth as much as other 
meters with the same capacities. 

The new meters are easy to handle and easy 
to install for appreciable savings in man-hours 
and installation costs. Connections are flanged 
to ASA C.I. standards—just mount them di- 
rectly in the line, without foundations or special 
supports, and they are ready to operate. 


ROOTS-CONNERSVILLE BLOWER DIVISION © 900 W. MOUNT ST., CONNERSVILLE, INDIANA 
in Canada—Roots-Connersville Blower (Canada), Ltd. * 212 King St., West, Toronto 





DRESSER 
INDUSTRIES 
Inc. 


By OIL + GAS + CHEMICAL 
Y ELECTRONIC - INDUSTRIAL 





ln 


for the easiest installation, and greatest accu- 
racy and dependability of any gas meter. Line- 
Mounted Rootsmeters’ advantages have been 
field-proved in hundreds of installations. 


You can depend on these Line-Mounted Gas 
Meters because they use the Roots Rotary 
Positive Displacement Principle, long known 
for accuracy over the widest operating range. 
They are not affected by pressure or flow fluctu- 
ations. Their accuracy is permanent, too, they 
never need adjustment. 

A convenient direct-reading counter is 
mounted in the case, or other instrumentation 
is easily applied. 

Savings from long, trouble-free service with 
minimum maintenance is added to all these 
features for the maximum meter performance 
in the smallest meter package. Call your R-C 
Sales Engineer or write Roots-Connerville for 
complete details of all the advantages in Line- 
mounted Rootsmeters. 


CLARK : 





Engines, 
Compressors, 
Gas Turbines 





Working together in allied industries ... 





Centrifugal Contactors, 
Distillation Apparatus, 
Instrumentation 


PODBIELNIAK 
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By 1888, American had pioneered and 
ys pon |) 
4 


developed p the Ironcase Meter. American 








brought out the world’s first practical af i > 


> a 


Orifice Meter in 1915 and added the first 


SF4t Aluminumcase Meter to its line in 1946, 








Today, after these years of leadership in Gas Measurement, American Meter 


Company looks forward to the even greater challenges of the future. 


AMERICAN 


METER COMPANY 





125 Years of Service to the Gas Industry 
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FT 
DIGS TRENCH LIKE A TRENCHER 


te 


EFFICIENT 


TOUGH 
PRODUCTIVE and 


No other type of excavating machine digs trench with 
such precision as the modern, full-crawler-mounted, 
wheel-type trencher —the trencher originated and 
perfected by The Cleveland Trencher Company. 

Look again at that picture. This Cleveland is digging 
in the middle of a sidewalk in a commercial area, work- 
ing within inches of plate glass windows, hydrants, 
poles, etc. No other excavator approaches the accuracy 
of a trencher in conditions like this. 


No other excavator digs to such accuracy of line, width 
and grade — no deeper or wider than necessary, This 
precision saves costly cubic yards of sand, gravel or 


THE CLEVELAND TRENCHER CO., 


other backfill, minimizes repaving expense, eliminates 
all excess spoil handling. The trencher safely places 
the edge of a trench within a few inches of walls, poles, 
trees, etc. and flush with curbs, pavement and other 
surface obstructions. 


The continuous-type trencher leaves straight, clean, ver- 
tical-wall trench ready for immediate installation of pipe, 
tile or conduit, or pouring of concrete for building foot- 
ings. It produces trench of all kinds, for all types of end 
uses — produces it better, faster and at lower cost. 


Investigate now the profit potential of a modern trencher 
—a fast, dependable, accurate Cleveland Trencher. 


» CLEVELAND 
TRENCHER 


20100 ST. CLAIR AVE., CLEVELAND 17, OHIO 
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Cast iron pipe 
assures continuity 
of service 


Cast iron pipe provides trouble-free service for 
years. Inherent ruggedness is the reason: cast iron 
pipe withstands all the stresses to which under- 
ground pipe is normally subjected. 

Another feature of strength of cast iron pipe: 
bottle-tight mechanical joints. These joints put a 
lock on gas leaks, remain tight during all normal 
distribution pressures. 

The ruggedness lasts for years—in fact, more 
than a century. Today 63 American gas utilities 
still use cast iron gas mains that were installed 
over 100 years ago. 


@CAsT IRON PIPE 


THE MARK OF PIPE THAT LASTS OVER 100 YEARS 


CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director 
3440 Prudential Plaza, Chicago 1, Illinois 
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@ Tractor-Shovels 

@ Power-Angling Dozers 

@ Power-Tilting Bulldozers 

@ Wheel Loaders 

@ Fork Lifts, Backhoes, Loaders 


CHECK WITH YOUR CASE INDUSTRIAL DEALER...TODAY 
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-ooON INITIAL PURCHASE PRICE! 


The savings are certified to be as represented —- $200, $500, $1000, 
up to $2000 on some models. 


Price alone doesn’t justify the buying of a piece 
of equipment. But these are machines with 
double-barrelled savings... big savings in initial 
cost PLUS money-making performance that 
pays dividends every day they work for you. 

You'll find the machine that’s just right for 
you in this seasonal clearance sale IF you act 
now. CASE CRAWLERS with exclusive Ter- 
ramatic” Transmissions that speed up the pace 
of production and insure a better margin of 
profit on close-bid jobs. WHEEL TRACTORS 


with torque converter drive and an unequaled 
selection of Case-built backhoes, loaders, fork 
lifts. WHEEL LOADERS with safety-engi- 
neered balanced design that eliminates buck- 
ing, nose-diving and side-sway. 

You pick the machine . . . and your Case 
Industrial dealer will prove its money-making 
ability in an on-the-job demonstration. Quote 
you the deal of a lifetime too... all at no obliga- 
tion. Call him now! J. I. Case Company, 
Racine, Wisconsin. 
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A DEMONSTRATION 


will show you how 


CASE 


industrial Equipment Keeps your 


PROFITS ROLLING IN! 
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this 
diaphragm 
had to 
make 
straight 
K's to 


It is only natural for your customers to take 

gas metering accuracy for granted. But you do not — 
and neither does Reeves Vulcan. Our quality control 
specialists test our diaphragm fourteen (14) separate 
ways. Only those diaphragms that come through 
with a straight A average are passed. This is the only 
sure way to protect your high standards and assure 
you of the best possible diaphragms for your meters. 


REEVES 
VULCAN 


Reeves Brothers, Inc., 1071 Avenue of the Americas, New York 18, New York 
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Proven Performer 


THE BENDIX G-15 COMPUTER. ..is daily demonstrating 
its ability to save time and money at hundreds of installations 
in industry after industry...has established an overall relia- 
bility record of 97.4%. Other reasons behind continuing 
G-15 leadership: ease of use...over 1000 programs imme- 
diately available at no charge...versatility and expandability 
resulting from the widest selection of input-output acces- 
sory units. Continuing systems support in depth and a 
vigorous users EXCHANGE organization combine to 
broaden application usefulness...assure maximum system 
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effectiveness at minimum cost. Speaking of cost, G-15 
proven performance is yours for as little as $1,485 a month. 
Investigate the Bendix G-15...prove to your own satisfac- 
tion how its demonstrated superiority can bring important 
time and dollar savings to your organization. 


Call your Bendix Computer representative, or write: 


Bendix Computer Division 


DEPT. AN-35, LOS ANGELES 45, CALIFORNIA 





They're Lowering-In 
ECONOMY 


You buy no “extra” steel with Armco Line Pipe 


Armco Line Pipe can help you cut costs, thanks to 
132 different diameter-wall thickness combinations. 
You don t pay for “extra steel only tor the steel 
you need. Here lor eX imple. s Armeo Line Pipe 
heing installed near Hobbs. New Mexico. for Pan 
American Petroleum. Pipe diameter is 1234", wall 
thickness is .172 the exact size necessary fo pres- 
sure requirements. Let us help vou with your pipe- 


line problems Vail the handy coupon. 


cw 2 Drainage 
ARMCO g¢ Metal 


Products 


New steels are 
= ted born at 
oi a Ss bi Armco 
Send me more information about Armco Pipe for 
the oi] and gas industries 


Armco Drainage & Metal Products, Inc. 
4501 Curtis Street, Middletown, Ohio 


Name 
Address 
City 


State 
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PIPE LINE SERVICE CORPORATION 


X-TRU-COAT 


PAT. NOS. 2,447.420— 2.467,642 
PRODUCED UNDER THE DEKORON PROCESS 





WE'VE COATED 8,000,000 FEET 


OF PIPE WITH DOURUPCOAT 


Our experience and know-how are at your service! 


When you require X-TRU-COAT pipe, call on 
us for immediate, unlimited production in sizes 
6" through 41%” O.D. We’re applying X-TRU- 
COAT at our Sparrows Point, Maryland, and 
Youngstown, Ohio plants, and shortly will be in 
production at our Franklin Park, Illinois plant. 

Of independent producers, only PLS offers you 
the experience of X-TRU-COAT application since 
December, 1960. PLS handles pipe from any 
source, and schedules it to meet your delivery 


requirements. Specify Pipe Line Service on all 
of your X-TRU-COAT orders. 

For prices and complete information about 
this service, call or write Pipe Line Service 
Corporation, Franklin Park, Illinois, or the near- 
est Sales Office: 

Atlanta, Ga.; Harvey, La.; Sparrows Point, Md.; Omaha, 
Nebr.; Monmouth Junction, N.J.; Syracuse, N.Y.; North 


Lima, Youngstown, Ohio; Glenwillard, Penn.; and Corpus 
Christi, Dallas, Houston, and Longview, Texas. 


Lipe Line Service Corporation 


A SUBSIDIARY OF AMERICAN STEEL FOUNDRIES General Offices and Plant: Franklin Park, Il. 


Thousands of miles of pipe coating protection since 193] 





Other products 


A new manufacturing plant... 


a “thank you”... 


and a goal for the future 


Full Circle Clamp Couplings 


for the repair of damages in all 
types of pipe, with exclusive 
recessed armor, finely gridded 
gasket, and mold tapered gas- 
ket laps. 


Service Saddles 


The original saddle to feature 
the hydraulic sealing principle. 
A neoprene taper-seal adjusts 
with the pressure . . . wedges 
tighter and tighter as pressure 
increases to give an unequalled 
factor of operating safety. Re- 
places massiveness and rigidity 
with time-proved engineered 
design to provide major cost 
savings over conventional dou- 
ble strap designs. 


Smith-Blair’s new Texarkana facility man 
ufactures and warehouses the complete 
range of Smith-Blair products and _ pro- 
vides engineering sales and service to the 
dynamic Southwest. 


The new facility is designed and staffed 
to grow with this rapidly developing area, 
to serve as a quick source of manufactur 
ers’ supply, to offer every possible con 
venience in terms of both product and 
personnel. In short—we will try very hard 
to be a good neighbor. 


Our many present friends in this great 
region have made the new facility pos 
sible. Our sincere thanks to these friends! 
And through closer association, we look 
forward to the privilege of earning new 
friends, including you. 


Products like these are engineered for every pipe O. D. requirement 


FAST“ACTION’S 


Clamp Couplings 

_for repairing damages with cast 
fittings, exclusive recessed ar- 
mor, finely gridded gaskets and 
mold tapered gasket laps. 


Repair Clamps 


feature gridded neoprene gas- 
ket and insure uniform clamp- 
ing action around the pipe. A 
flatter and longer lug shoulder 
distributes forces to minimize 
crushing pressure on the pipe. 
Quick to install, economical to 
use, has high margin of safety. 


steel couplings, compression couplings, flanged 
coupling adapters, cast couplings, meter couplings, water lock rings, 


cast tees, expansion Joints, pipe line fabrications of all kinds. 


Write for Smith-Blair’s new Catalog No. 6 
Smith-Blair, Inc. 


535 Railroad Avenue, South San Francisco, Calif. 
W. Newton Rd., Greensburg, Pa. 

5635 E. Imperial Hwy., South Gate, Calif. 

300 Waco St., Texarkana, Texas 
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Limilorque 
MOTORIZED VALVE OPERATORS... 


ON 
GAS DEHYDRATING 


COLUMNS 
IN FIELD PROCESSING PLANT 


This modern pipeline station 
of the Pacific Northwest Pipe- 
line Company, located at Igna- 
cio, Colorado, is but one of the 
many stations throughout the 
World in which LimiTorque 
Valve Controls are used for 
the automatic, positive and 
dependable control of high 
pressure oil and gas. 


There is no guess-work or 
labor connected with Limi- 
Torque Valve Controls—one 
key man can open or close 
valves by the “mere push of 
a button”, safely, quickly and 
dependably— in out of the way 
or hazardous locations. 

LimiTorque Controls are 
operating day and night under 
all service and atmospheric 
conditions,—unaffected by the 
heat, cold, dust, fumes, sleet, 
snow or rain. 


es ee | 


Another point, LimiTorque 
is available for actuation by 
any power source, such as 
Electricity, Oil, Gas, Water or 
Air,—and is also available for 
Micro-wave control. 


LimiTorque Controls can be 
field-mounted on existing 
valves of all types—contact 
your Valve Manufacturer or 
nearest LimiTorque Sales- 
Engineering Office. 


Send for Bulletin 419-60, and 
please use your Business Letter- 


head when requesting a copy. 


- THERE 1S NO SUBSTITUTE FOR om 


. 4 | = 
A gi’ ilo rq il » PHILADELPHIA GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 
Offices in all Principal Cities 
PRECISION GEARS + INDUSTRIAL GEARS + SPEED REDUCERS «+ FLUID MIXERS + FLEXIBLE COUPLINGS 
Limitorque Corporations King of Prussia, Penna. 
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An important message to Gas Utility Management: 


PHILCO-BENDIX Builds 
Load for the Gas Industry 


Philco-Bendix has thousands of Coin- 
operated Laundry Centers equipped 
with batteries of fifty-pound, 130,000 
BTU commercial gas dryers operat- 


ing all day, all year ‘round! 


And each one of these centers pro- 
duces an annual load of about four 


million cubic feet of natural gas— 





(slightly less than half this volume 
in drying—slightly more than 50% 


for water heating!). 


Just 2,500 of these Coin-Op Cen- 


ters generate a combined drying and 





water heating load equal to 1% 





million domestic gas dryers, 812,000 





gas refrigerators, 850,000 domestic 





gas ranges! 
In terms of net revenue, this load 
is of even greater value than these 


figures reflect—for capital investment, 


meter reading and billing costs are 


substantially less per MCF. 


And Philco-Bendix is building im- 
portant new gas load in the Home 
Laundry as well with its fast selling, 
fast drying Gas Dryers and Washer- 
Dryers—( the Gas Duomatic in exist- 


ence 8 vears ). 


More food for thought? Of 46 mil- 
lion “wired” homes, 81 percent have 
no dryer. But Philco Coin-Ops get the 
drying load for Gas just the same. 
We at Philco have plenty of Coin-Ops 
and more of them a-building! Com- 
plete wash ‘n dry ‘n dry-clean “Sun- 
shine Centers’ are going up across 


the country. 


Were thrilled to have so manv of 
you wonderful gas utilities “pumping” 
for Philco-Bendix — the laundry line 


that “pumps” so much gas for you! 
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Wilt 


FAST 
DEFROST 


GOURMET FAN 


You will find that ranges including the new 
Wilcolator electrical control generate show- 
room traffic . . . create sales! 

For the first time, Wilcolator has made pro- 
grammed cooking in a gas oven a housewife’s 
dream come true. 

You sell time when you sell these ovens. 
Time for Mrs. Homemaker to be a better wife 
and mother . . . minutes a day shaved from her 
household routine. 

What Mrs. Homemaker can’t do with this 
new control is hardly worth doing. From freezer 


to platter, for instance, a big rib roast can be 


SLOW 
DEFROST 


y 


WARMING ; 
ol 


thawed, cooked and “held” (for hours, if de- 
sired) with just one dial setting. Moreover, a 
light signals her when the oven is on; another 
tells her when it has reached a pre-selected 
temperature. Close temperature control . 

relighting at either pilot or main burner 
. 100% safety shutoff . . 


“gourmet fan” are other salient (and salable) 


. and an optional 


features. 

Look for manufacturers’ lines which incor- 
porate this radically new concept in oven con- 
trol. They will be setting the selling pace in the 


coming competitive season! 





COMPANY 


THE WILCOLATOR COMPANY 
1001 NEWARK AVE., ELIZABETH, N.J. 


Thermostats for Every Heating and Cooling Application 
Subsidiaries and/or affiliates in 


Canada, Great Britain, Italy, West Germany, and Australia 





GAS—October, 196! 





HOW TO RECOGNIZE A 
MODERN GAS METER 


Miodern gas meters are superior... 


because of improved design and construction. moved independently without disturbing 


Superior gas meters are modern for exactly cover. (4) HANDLING: Broad base for con- 
the same reasons. The Superior AL250 is a veyorized handling; cupped side flanges for 
perfect example of a modern gas meter. A few easy, safe carrying. (5) SUPERIOR: The 
of the reasons: name is your guarantee of advanced design 


(1) APPEARANCE: Trim and colorful. (2) (inside and outside), accuracy, and long-term 
HORIZONTAL SEAM: Simple, horizontal dependability. 


seam eliminates leakage, makes maintenance 


faster and easier. (3) INDEX: Can be re- You can specify Superior with confidence. 


SUPE Branch Offices: Atlanta - Brooklyn 
RIOR METER DIVISION Chicago * Columbus Dallas+* Denver 
Kansas City, Mo. > Philadelphia Ares 
ansas City, . 
NEPTUNE METER COMPANY / (2!2cynwya) = Portiand 
In Canada: Neptune Meters Ltd. 


Toronto + Calgary * Halifax - Montreal 
for a better / measure of profit 167-41st Street, Brooklyn 32, N.Y.]/ Vancouver « Winnipeg 


GAS—October, 











The Doc Smoker 
SAGA 


New AGA prexy aimed to be a professor but 
missed with life's arrow and became president 
of a Philadelphia-headquartered gas company. 
Here are some important (and some unimpor- 


tant) vignettes of E. H. Smoker. 


By WILLIAM T. HARPER «© Eastern Editor 


“Is there a doctor in the house?” 

There is now. And, there will be for the next 
year. But, please don’t call him “Doctor.” He does 
not like this formal title. Try “Doc,” or “Ed.” He pre- 
fers it that way. “If people have to be formal,” 
he says, “they can call me Mister.” 

So it is with Edward Heise Smoker, 56-year-old 
president of United Gas Improvement Co., and in- 
coming president of American Gas Association. For- 
mal directories, brochures, biographies, etce., list 
him as E. H. Smoker or Edward H. Smoker. But, 
if you wander with him through the halls of UGI’s 
Philadelphia headquarters, you will hear most of 
his fellow employees calling him “Doc.” 

The title of Doctor is a legitimate handle for this 
12nd AGA president. He earned it by graduating 
from the University of Cincinnati in 1929 with a 
Ph.D. in Chemistry. Yet, it is more honesty than 
modesty which makes him refute the impressive- 
sounding title. He puts it this way: 

“I have the professional and the academic degree 
of Doctor. However, I don’t like the formal title of 
Doctor because the connotation which it implies no 
longer exists. I’m no longer a scientist and I’m ob- 
viously not a medical doctor. The term has lost its 
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meaning in my regard and I’d prefer not to be called 
that.” 

There was a time when Smoker was giving serious 
thought to entering an allied medical field. His 
father was a registered pharmacist (“for almost 50 
years,” Smoker says with obvious pride) in the 
Pennsylvania county of Lancaster, where Smoker 
was born (on Dec. 29, 1905) and reared. It was 
natural that a son would be interested in his father’s 
profession. He studied the Pharmacopoeia and, in- 
cidentally, can still tell you a lot of things in it. 

However, during high school, his interests turned 
towards the teaching profession. Before going to 
college, he was faced with a choice between the 
two respected professions. He chose teaching and 
went off to nearby Franklin and Marshall College. 
“Besides,” he recalls, “my older brother was already 
well on his way towards becoming a druggist and 
one more in the family was enough for my father. 
He wasn’t disappointed in my choice. As for my 
mother, she had no particular feeling about it one 
way or the other.” 

That is about the way things went with that 
Pennsylvania-Dutch family during the first two 
decades of the Twentieth Century. Smoker was born 
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“It simply was a matter 
of being in the right 


place at the right time.” 


in Columbia, Pa., a borough of some 10,000 folks, 
mostly of German ancestry with a sprinkling of 
English Quakers, whose forefathers had founded the 
town in 1726. Lancaster county was then, and still 
is, noted for its fine quality farms. Those in and 
around Columbia produce a high grade of tobacco. 

Smoker’s birthplace is located about halfway be- 
tween the cities of Lancaster and York on the 
Susquehanna river. “I learned to swim in the Sus- 
quehanna,” he remembers with a hint of a wistful 
gleam in his eye. His early years were typical of 
most boys’ anywhere in Smalltownsville, U. S. A. 
Nothing spectacular about it. Nothing heroic. No 
military service. (“I was too young for one war 
and too old for the next.”’) He did not have to trudge 
miles through snowstorms to get to school, 4 la Abe 
Lincoln. He lived within a city block of both his 
grade and high schools. 

When you ask about his attendance at Franklin and 
Marshall College, you find that it is a non-coeduca- 
tional institute of higher learning located in Lan- 
caster, 12 miles distant from Columbia. Again, 
your thoughts might perk up at the idea of the 
young freshman hiking 24 miles a day from home 
to school and back, weighed down under a bundle 
of books and struggling through most any sacrifice 
to improve himself. Not so. “I rode back and forth 


on the trolley car,’ he explains matter-of-factly, 
applying the damper to the fires of heromaking. 
Well, you might ask him about his days at Cin- 
cinnati getting his Master’s degree and Doctorate. 
You can picture it very easily in your mind: There’s 


the dedicated student, slaving away in a lofty garret 
as he seeks the higher academic credentials that 
will enable him to zealously pursue an idealistic 
career of helping educate his fellow man. Not only 
that, but he is newly married to his neighborhood 
sweetheart and she is there suffering along with him. 

Again, it doesn’t work out. Smoker attended the 
University of Cincinnati on a Fellowship, which in 
addition to paying for his books and tuition, also 
gave him $75 per month. The newly-wedded Smokers 
lived on that for their first two years together. Here, 
he almost makes a concession to the drama-seeker 
when he admits that “an occasional ‘donation’ from 
home came in rather handy at the end of the month 


70 


when money was running short.” 

Of course, it was not all peaches and cream in 
Ohio’s Queen City. During the three years he was 
there he also taught at the university. He was a 
graduate-assistant in the chemistry laboratory, 
which meant he instructed undergraduates about 
four afternoons a week. He devoted the rest of his 
time to classes in the mornings and research work, 
mostly in the evenings and on Saturdays. 

With the ink hardly dry on his Doctorate sheep- 
skin, Smoker set forth to find his place in the 
academic world. He wrote to several hundred col- 
leges around the country seeking a teaching post. 
He got several offers, the best of which was at $1800 
per year. The great depression was not yet upon 
this country, but even so $35 a week did seem rather 
inadequate for the Smokers—especially after com- 
pleting 18 years of formal preparation for his chosen 
profession. 

Along about that same discouraging time, Smoker 
received an offer from National Analine & Chemical 
Co., in Buffalo, N. Y. The salary in this case was 
$3600 per year. “So, being married, the doubled sal- 
ary looked pretty good,” he explains. ‘‘As I suppose 
most anybody does in those circumstances, I said, 
‘Well, I don’t want to work in industry. I’d rather 
teach. But, I’ll work for a few years and then Ill 
go back to teaching.’ The net result is, of course, 
that he never goes back. That was my plan. It never 
worked that way and I guess it never does because 
if you make any kind of success in industry, the 
economics of the situation are such that you just 
never go back to teaching.” Some things never 
change. 

This theme of simple, matter-of-factness seems to 
run all through Smoker’s career. Circumstances 
which brought him to United Gas Improvement Co., 
fit the pattern. He had worked in Buffalo for a 
year before joining UGI. The dramatist’s version 
would have him make remarkable discoveries in re- 
search with the Buffalo firm. Other companies 
throughout the country would be trying to lure this 
remarkable young chemist. 

What actually happened, however, was that Smoker 
and his wife simply did not like making their home 
in. Buffalo. How disappointing! Explaining it, 
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Smoker says, “I liked the work fine. But, frankly, 
my wife and I didn’t like living in Buffalo for, 
among other things, it was too far away from home. 
So, I watched the advertisements in the chemical 
journals and finally saw one that struck my fancy. 
Some firm needed a chemist with a mathematical 
and physical chemistry background. It was a blind 
ad and I answered it. It turned out to be UGI. So, 
I came to Philadelphia for an interview. I got the 
job and we moved to Philadelphia and I’ve been in 
the utility business ever since.” 
as that. 


It was as simple 


And, it doesn’t end there. After 15 years as a 
research chemist in UGI laboratories, Smoker trans- 
ferred to the company’s operating division in 1945. 
Just 10 short years after that, he became president 
of the company, which at that time had 263,701 cus- 
tomers, with $23,281,907 in total revenue throughout 
its eight divisions which cover 2763 sq. miles over 


the eastern half of the state of Pennsylvania. Now 
then, surely, this is the place where the Hollywood 
script writer would find the Horatio Alger-like plot 
for his story. 

Nope. It isn’t even here. “It simply was a matter 
of being in the right place at the right time.” With 
that statement, Smoker describes the circumstances 
which brought him from the post of an engineer in 
the operating division to the presidency of the com- 
pany in 10 years. Oh well, dramatist—go home! 

Of course, you might say Smoker was exactly right 
in his description. It certainly appears that way 
when you hear him tell the story. It goes something 
like this: 

For the first 15 years he was with UGI, Smoker 
was in the research department. As part of a team, 
he helped solve the so-called vapor-phase gum prob- 
lem which was plaguing manufactured gas com- 
panies at that time. By 1940, he was assistant to 
the research director, Dr. N. K. Chaney. When UGI 
disbanded its research department in 1945, it sold 
its patents and equipment to a chemical concern. 
Many of the men in that department went with 
the other company. Smoker decided to take an avail- 
able opening as an engineer in the operating divi- 
sion. “That,” he says, “is what I consider my real 
beginning in the gas business.” 

Continuing, he puts it this way: “From then on, 
things opened up in the operating division so that 
by 1950, I became operating manager when the in- 
cumbent died. What that did was to put me directly 
under the operating vice president. By 1953, he 
was ready to retire and I had had three years ex- 
perience with him. Apparently, the company presi- 
dent at that time—or his advisors, I’m not sure 
which—determined that I was the logical person 
to move into the operating vice presidency. Then, 
a year and one-half later, the company president 
retired and the board of directors had a number of 
choices for his successor. For some reason, they 
took me and I frankly don’t know why.” Kipling 
had a few words that fit well here. “Ours not to 
reason why. ” 


By now, those of you who are “meeting” the new 


AGA president for the first time, might be aware 
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that he is a completely unpretentious man, a man 
without airs, a man who is as honest as he is modest. 
It does not take long to gain such an impression 
when you meet him in person, either. 

His office on the 10th floor of UGI’s headquarters 
in Philadelphia is also completely devoid of osten- 
tation. It is nearly Victorian in size and decor. His 
heavy, wooden desk is almost lost in one corner of 
an office which is not elaborately appointed. A 
simple, comfortable couch sits along one wall. There 
are a couple of well-worn, red-leather chairs in front 
of his desk. The swivel chair in which he sits be- 
hind a desk that is usually well-cluttered with work, 
sometimes creaks when he leans back in it and 
squeals when he turns around. A conference table 
is almost lost in the room. A visitor cannot help but 
feel that the vastness of the office makes its occupant 
just a wee bit uneasy. 

The telephone will ring and he will answer it 
directly, firmly by just identifying himself. “Smoker,” 
he says to the caller, who, more often than not, does 
not have to go through the formalities of identify- 
ing himself to a switchboard operator or secretary. 
The conversation quickly becomes informal. “Sure,” 
he is likely to say to the caller, “if you have some 
free time tomorrow afternoon, why don’t you come 
on up here and we'll talk about it.” 

In dealing with his employees in the operation of 
the company, Smoker knows exactly what he expects, 
what he wants of them. He has only one “pet-peeve” 
in this respect. That is the inability of many people 
to give a yes or no answer when it is called for. 
“T generally feel as though when I ask a question 
that can be answered yes or no, I want the answer 
in that fashion without first being subjected to all 
the background material,” he comments. “Then, 
if I’m further interested, I can ask the second ques- 
tion, why; and then get all the background material. 
But, it’s surprising how many people will give you 
all the background material even though you haven’t 
asked for it.” 

It doesn’t take a UGI employee long to get the 
point of the boss’ displeasure at beating around the 
bush, either. One of Smoker’s business associates 
described the “learning” process this way: “If some- 
one makes a mistake, Doc doesn’t get all het up about 
it and start blowing off steam. He doesn’t operate 
that way. But, somehow or another, just from the 
look Doe’ll give the guy, he gets the message.” To 
the uninitiated, this might sound a little tyrannical. 
Yet, the same informant is equally quick to point 
out that Smoker is “worshipped” by UGI employees. 
His underlying warmth, friendship and understand- 
ing are given as the reasons for this adulation. 

Smoker has another pet-peeve. This one is more 
social than business. It is cocktail parties. “I think 
they’re terrible,” says the teetotaling chief executive 
of the gas industry. “I think they’re the bane of 
American social existence,” he continues in no un- 
certain terms. 

Of course, Smoker does get thirsty. But, for him, 
it isn’t gin and tonic or Scotch and soda that fills 
the bill. He prefers iced-tea and it makes no differ- 
ence to him whether it is summer or winter. His 
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preferences at the dining table are equally plain. 
Showing his sense of humor, he says of his culinary 
tastes, “I’ll eat anything you give me so long as 
it’s steak (well-done) and French-fried potatoes, 
plus chocolate ice cream.” Now and then he will 
take a flyer with what he calls “exotic” foods, such 
as frog’s legs. 

Possessor of one of the four or five most common 
surnames in the county of his birth, Smoker is 
responsible for one of life’s little ironies; he does 
not smoke. “When I went to school,” he explains, 
“T did smoke a little but I never liked it. And, when 
my wife-to-be asked me to, I quit. I haven’t smoked 
in years.” 

Short (5-ft and 5-in.) and of medium build (165 
lbs.), Smoker describes his tastes in the arts with 
what he calls a $64-dollar word, “catholic,” that is, 
universal. He states he has a great liking for every- 
thing along that line. For example, he and his wife 
are regular attendees at the opera and his favorite 
television fare consists of the likes of “The Real 
McCoys” and “The Donna Reed Show.” Needless 
to say, that is quite a spread in tastes. 

“The Student Prince” is his all-time favorite 
operetta (he has seen it a dozen times, including 
the original-cast performance in 1924). “TI still 
think it’s the finest one ever written, although I must 
admit that ‘My Fair Lady’ is a pretty close second,” 
in his opinion. Verdi is his choice among the com- 
posers of operas (“The first act music from La 
Soheme is my favorite piece of music’) as is Debussy 
for other types of serious orchestral works (“‘There’s 
something about his music that fascinates me’’). 

A further illustration of his universal tastes is 
the fact that he goes to local sports events several 
times each season (“and I never miss an opportunity 
to. watch them on television”) and also considers 
himself an art-lover (“even though I don’t know 
much about it”). Whenever he has the opportunity, 
he will go to any museum that is open. “But,” he 
adds, “I don’t like modern art, primarily because I 
don’t understand it, I suppose.” Having attended 
the ballet for the first time (during his recent trip 
to Russia with other gas industry executives), he 
relates that he is beginning to like that art form, 
too. “I can’t tell you the name of the ballet we 
saw,” Smoker admits, “but, it was based upon Rich- 
ard Strauss’ music. It turned out to be very inter- 
esting. I enjoyed it.” 

Philosphy ... ancient Greek history 

. . Debussy ... La Boheme . 


... the ballet 
it all sounds high 
classy, doesn’t it? One might get the idea that Mr. 
Smoker’s preferences in the fields of entertainment 
are limited to the courtly, aristocratic, formal. See, 
there he goes, into the Union League, Philadelphia’s 
monument to ultra-conservatism in which the Elkins 
and Wideners and Biddles may discuss the gold 
standard, but only in subdued voices. But wait! 
What’s he doing? He’s picking up a pool cue! And 
there goes “Doc” Smoker sinking the eight ball in 
the side pocket. He’s a pool shark! 

“I’ve been playing pool ever since I could look 
over the edge of a table,” he reveals with a broad 
grin splitting his face. E. H. Smoker is the gas 
industry’s answer to Willie Hoppe or Willie Mosconi, 
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although he is quick to deny this (“I'd better not 
say that because I can think of one guy who’d im- 
mediately challenge me and knock me off”). Others 
around UGI don’t agree with his modesty. Bill 
Foster, ex-Roper Sales Corp. vice president and 
currently serving as a consultant to UGI, has been 
picking up considerable change by pitting Smoker 
against other gas industry execs and betting on 
“Doc” in both pool and billiards games. 

Smoker is no slouch on the golf course, either. A 
16-handicap player, he plays weekends “and on rare 
occasions through the week.” He will take his clubs 
along when he attends such meetings as the Penn- 
sylvania Gas Association sessions which are usually 
held at one of the resorts in the Pocono mountains. 
Also, until recently, he was equally at ease on the 
tennis courts. 

Home for the Smokers is a 10-room house (“if 
you count two baths”) in Wallingford, Pa., about 
20 miles west of his downtown Philadelphia office. 
The house is seven years old and sits on a half-acre 
plot that is covered with trees. Smoker himself does 
not go in for gardening (“I’d rather play golf”) or 
back-yard cooking (“My wife does all the cooking 
at our house and she does it all indoors”). The 
favorite spot in the home is a glass-enclosed reading 
room which the Smokers added after the house was 
built (“and it’s heated by gas in the wintertime’). 

Dorothy and “Doc’’ Smoker have two daughters 
(Mrs. Glenn Landis and Mrs. Frederick Nielsen), 
and six grandchildren, the oldest of which is a boy 
of 10. This, of course, makes Smoker’s 84-year old 
mother, who still lives in Columbia, Pa., a great- 
grandmother. Smoker is a director of one of Phila- 
delphia’s largest banks, a trustee of his undergrad- 
uate alma mater, very active in local United Fund 
work, and treasurer of the Middle States Lawn 
Tennis Association. 

With all these chores plus his AGA, PGA and 
UGI tasks, and other work with the Delaware County 
Hospital and the Nether Providence School Author- 
ity, is it any wonder that he finds it difficult to 
remember names”? “I have to work real hard at 
remembering names,” he confesses. “It doesn’t come 
easily to me. This has caused me some embarrass- 
ment. Many times people will come up and speak 
to me and I don’t know who they are. I just have 
to admit it to them.” 

Remembering dates is, however, one of Smoker’s 
strong points. Gordon Jones, UGI’s manager of 
sales and public relations, says of his boss in this 
case, “He beats the elephant.” This might well be 
true. Yet, when it comes to dates which directly 
concern himself, Smoker is not quite certain. For 
instance, in going over his career highlights in an 
interview for this story, he frequently had to refer 
to company annual reports to ascertain just when 
he was promoted from one position to the next. 

Concerning details, he does and he doesn’t consider 
himself a stickler. “If it’s a detail job, then I’ll be 
a detail man,” he says. “If not, then I’ll keep away 
from details.” In directing UGI, Smoker prefers the 
latter approach. “I expect the people who are doing 
the job for me to know all the details. I think that’s 
the other fellow’s job, not mine.” His system must 
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have some validity for Smoker faces the forthcom- 
ing year—with all the travelling the role of AGA 
president requires—without any qualms whatsoever. 

“I’m not much worried at all about how the busi- 
ness is going to fare while I’m away,” he says con- 
fidently,““—not with the high type of help and sup- 
port I have here at UGI.” 

Smoker does have a mind for details and a pen- 
chant for accuracy. Take, for instance, one of his 
recollections of that July trip to inspect the Russian 
gas industry. He was describing one of the loca- 
tions he had visited and it went like this: “One 
place we went to was the town of Mukhanovo (which 
he proceeded to spell out unsolicited), which is ap- 
proximately 1000 miles east of Moscow in oil fields 
in the foothills of the Urals, along the Trans- 
Siberian Railway.” Not even the Strategic Air Com- 
mand could do much better than that. 

Regarding that Russian trip—the purpose of which 
was to have the U. S. gas industry experts view the 
Russian gas industry to see what the Russians had 
of value that could be applied to the American in- 
dutry—Smoker brought back an extremely inter- 
esting observation. 

“I think the Russians have another purpose in 
their long-range development of their gas industry,” 
he reports. “Gas, unlike oil, is a non-exportable 
commodity in the ordinary sense. Wherever the 
Russians can use gas and save oil, they intend to 
do so. In that way, they will conserve their oil for 
the world market. And, as you know, one of the 
elements involved in Russian politics is the use of 
economics to further their political aims. In other 
words, if they can disrupt the economy of the 
western world in any way whatsoever, they’re per- 
fectly willing to do so for their own benefit. They 
feel that oil is one of the prime commodities that 
they can use for that purpose. 

“In my opinion and that of my colleagues on the 
trip,” he continues, “that situation is going to get 
a whole lot worse because as the gas industry 
develops, the Russians are going to have more and 
more oil to sell in the world market. They’re going 
to use that ‘weapon’ in any way they can see fit to 
use it to their advantage.” An astute observation 
and one that Washington might well ponder. 
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Ed Smoker . . . Def- 
inite in his opinions, 


Another problem needing consideration is a clar- 
ification of the price-supply relationship for natural 
gas. “I would think that’s the main thing our in- 
dustry has to straighten out,” Smoker says. “I 
would say that if that situation were cleared up, 
all of us—and I mean all the way from the producer, 
through the pipeliner and on to the distributor— 
would be very much happier. We don’t know where 
we’re going regarding the long-range future of the 
industry and until that situation is cleared up, 
we’re going to stay in that muddle.” 

This, then, is the man who will be heading up the 
American Gas Association for the next year. He 
is proud, yet not unyielding. For example, during 
the Russian trip, he “fell from grace” regarding his 
tee-totalism. “It’s considered to be almost an insult 
to the Russians if you don’t respond to their toasts,” 
he recalls. “I had to choose between what I call my 
principles and the practicalities of the situation. 
The practicalities won out. I consumed my share 
of vodka, cognac and champagne.” 

Smoker is a man who is definite in his opinions 
and honest with his answers. He will do his utmost 
not to “hedge” a question but if for any reason he 
feels he should, he will tell you just that. He will 
not try to bluff his way through a question. If he 
does not know the answer, he will say so. And, he 
does not claim to know all the answers, a la cocktail 
parties. “I suppose they’re a necessary part of 
American business and if you asked me what I 
would substitute for them, I don’t know the answer 
to that either.” 

Edward Heise Smoker is not a man who jumps 
to hasty conclusions nor one who offers opinions just 
for the sake of having something to say. Before 
answering a question, he will usually pause to 
ponder. Then, he almost invariably repeats the 
question to make sure he has understood it. After 
that, he forms his answer and then delivers it, al- 
ways trying to be sure he chooses the right words 
and does not get bogged down in semantics. 

The gas industry, with Smoker at the helm of 
AGA, will be in good hands for the next year—as 
it has been for the years preceding. The teaching 
profession’s loss back in 1929 was the gas industry’s 
gain. ® 
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N E W 
LPG 


storage cavern 


By B. C. ALTMAN 

Rate & Research Engineer 
Vetropolitan Utilities District 
Omaha. Neb. 


pe relative simplicity and comparative low cost 
for high production capacities afforded by pro- 
pane-air plants make this method of production ideal 
for meeting peak load requirements. 

The extent to which this method of peak shaving 
could be utilized has, in the past, been limited due to 
the high cost of storage and the limited transportation 
facilities available for supplementing this storage dur- 
ing periods of peak demand. 

With the development of mined cavern storage, how- 
ever, it is now possible to construct storage for large 
quantities of propane at a fraction of the cost for con- 


74 


ventional pressure vessels. As a result, many gas dis- 
tributors in those areas with suitable geological forma- 
tions will find it economically feasible to utilize pro- 
pane-air plants to supply 30 per cent to 40 per cent 
of their peak day requirements. 

The Metropolitan Utilities District, distributor of 
both gas and water in Omaha and the surrounding 
metropolitan area, initiated geological studies in June 
1959 to determine if a suitable formation could be 
found for construction of a mined storage cavern. 
Core samples were taken (Fig. 1) on a 40-acre site. 
It is located near the southwest edge of the city ad- 
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jacent to the district’s new construction and materials 
storage center and approximately two-thirds of a mile 
from one of the major 100-psig distribution mains. 
Construction of a 7.5-million gal. storage cavern by 
Fenix & Scisson, Inc. was begun in September 1959. 
The main shaft and three auxiliary holes were com- 
pleted in approximately three months with the setting 
and grouting of the 42- and 12-in. steel casings. Ac- 
tual mining of the network of 10-ft wide by 25-ft high 
tunnels was completed in June 1960 (Figs. 2 & 3). 
The mining operation was the same as that used in 
construction of a similar cavern for the Cincinnati 
Gas & Electric Co., reported in the December 1959 
issue of GAS. With the mining completed, a 42-in. 
steel cap was welded to the top of the shaft. Pumps 
for withdrawal of propane were installed and fill lines 
extended to the unloading siding. After pressure test- 
ing followed by purging with flue gas, initial filling 
was begun. 

The first 250,000 gal. were injected into storage as 
vapor to raise the pressure in the cavern to approxi- 
mately 115 psig, or equal to the vapor pressure of the 
propane at the cavern temperature. Injection of 
liquid into the cavern before this pressure was reached 
would have caused the liquid to flash with an accom- 
panying refrigeration effect. This would have pro- 
duced contraction in the steel casing and possible 
breaking of the surrounding cement seal. To facili- 
tate the initial fill, one of the vaporizers purchased for 
the new plant was set temporarily at the cavern site. 

The rail siding for the district’s construction center 
was extended to the cavern area. Five unloading 
stands were provided together with sufficient track for 
an additional five tank cars. A roadway was con- 
structed parallel to the track. Thus, the same unload- 
ing stands can be used for truck deliveries from the 
LPG pipeline now serving this area. 

Three 7.5-hp vapor compressors provide sufficient 
capacity to unload five railroad tank cars simultane- 
ously in four hours. Power requirements for trans- 
ferring the propane to the cavern—held at a constant 
pressure of 115 psig—are somewhat less than are re- 
quired for conventional tanks with pressures reaching 
from 150 to 200 psig in summer months. 

Cavern filling continued until late in the Fall with 
4 million gal., sufficient for the 1950-61 heating sea- 
son, injected into storage. The purchase of the bal- 
ance to complete the fill was delayed until this summer 
to take advantage of the off-season price. 

The liquid propane is withdrawn from storage us- 
ing either of two turbine-type deep well pumps. Each 
has a capacity of 300 gpm with a residual pressure of 
150 psig at the surface. The 50-hp motor drives are 
located at the surface with connecting shafts, sup- 
ported at 5-ft intervals, extending approximately 340 
ft to the pumps set in concrete-lined sumps below the 
cavern floor. A small volume of propane is first re- 
cycled to the cavern through a 2-in. line containing a 
fixed orifice. This circulation provides sufficient cool- 
ing for the pump while the line to the vaporizers is 
being pressurized and until the remainder of the plant 
is placed in operation. 


Since the turbine-type pumps will adjust to any 
load requirement, no surge tanks are required. The 
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pumps also develop sufficient head so that repumping 
of liquid at the surface is unnecessary. At low pump- 
ing rates, however, the residual pressure at the sur- 
face will range from 225 to 250 psig. To avoid exces- 
sive pressures at the vaporizers and blowing of the 
relief valves when the plant is operated at low produc- 
tion rates, the recycle line to the cavern is left open. 

Two filter-separators (see Fig. 4), each with ca- 
pacity to process 300 gpm of propane, remove all 
solids, 40 microns or larger. In addition, these units 
will also remove 99.9 per cent of all free water from 
the propane stream containing up to 3 per cent water 
at the inlet. To date, however, no water has been en- 
countered. 

The sendout plant is located at the opposite end of 
the district’s property, about half-way between the 
storage cavern and the 100-psig distribution main. 
In addition to providing a more accessible location, 
this decreased the length of the 18-in. propane-air dis- 
charge line from the mixing station while increasing 
the length of 6-in. liquid line to the vaporizers. 

Each of the three indirect-fired water-bath type 
vaporizers has a rated heat input of 7 million Btu/hr. 
Each unit can vaporize 100 gpm, with the inlet pro- 
pane at 40 deg F and 125 psig, and superheat the vapor 
to 140 deg F. Where possible, the liquid propane line 
between the cavern and vaporizers was buried to 
minimize heat loss and take advantage of the year- 
round cavern temperature of 60 deg F. 

The vaporizer water bath is automatically main- 
tained at 180 deg F. Air-operated controls shut off 
flow of liquid propane in the event of either low water 
bath temperature or low vapor outlet temperature. A 
regulator on the discharge manifold maintains a con- 
stant pressure to the mixing station. 

Although designed for outdoor installation, the va- 
porizers are housed in a masonry building (Fig. 5). 
In addition to improving appearance, which is a fac- 
tor due to the nearby residential area, this made the 
insulation of these units unnecessary. The burner 
end, however, extends outside the building through a 
vapor tight wall with sidewalls and roof extended sev- 
eral feet to provide protection from the elements. 

The air for mixing is supplied by five 371-hp four- 
cylinder, balanced-opposed piston compressors (Fig. 
6). Each compressor can deliver 1650 cfm at 125 psig 
when operating at 1000 rpm. Although designed for 
continuous full-load operation, controls are included 
for unloading through the intake valves. This per- 
mits warming-up a unit while others are on line. It 
also eliminates need for stopping and restarting in 
the event of a temporary plant shutdown. 

Each compressor is powered through direct drive 
by a 12-cylinder natural gas engine. Two 20-hp motor- 
driven compressors provide air for engine starting 
motors as well as for the air-operated controls and 
valves throughout the plant. 

Engines and compressors are equipped with sepa- 
rate closed .cooling-water systems with shell-and-tube 
type heat exchangers. Water from the district’s dis- 
tribution system used for cooling in heat exchangers 
and intercoolers is wasted. By taking advantage of 
excess water distribution capacity available in the 
winter months, it was possible to eliminate the in- 
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Fig. 2 (above). Here, 42-in. diameter casing is lowered 


into the drilled main shaft. Fig. 3 (right). LPG storage 


tunnels were mined to measure 25 ft high by 10 ft wide. 


Fig. 1. Geologists, engineers and technicians examine cores taken to locate a suitable formation for mining the cavern 
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Fig. 4. Filter-separa- 
tors located in the op- 
erating building at the 
cavern. These units re- 
move solids and free 
water. 


Fig. 5. Compressor and 
mixing building are 
seen in left and center 
background. The three 
vaporizers are housed 
as shown on the right. 


They can vaporize 300 
gal. of C; per minute. 


Fig. 6. Five of these 
371-hp compressors 
supply air for mixing 
the propane-air send- 
out. 





vestment and maintenance expense of cooling towers. 

No aftercoolers for compressed air are provided. A 
portion of the heat is dissipated in plant piping and 
the remainder, which is carried over to the distribu- 
tion system, helps warm natural gas which usually 
ranges from 0 deg to 10 deg F in winter. 

Butterfly valves controlled by differential pressure 
regulators proportion the propane and air streams in 
the mixing station. The operation is supervised by 
a calorimixer and calorimeter which can be manually 
preset for mixtures from 1100 to 1500 Btu. In actual 
operation, the heating value is varied from 1100 Btu 
at low production rates to 1350 Btu when the volume 
of propane-air approaches the maximum of 50 per cent 
of the total mixed gas stream. (See Figs. 7 and 8.) 

Using air as the primary flow medium in the mix- 
ing operation, the production rate can be varied in five 
steps through the operation of one or more air com- 
pressors. Failure of either propane or air supply will 
automatically close the pneumatically operated safety 
shut-off valves in both propane and air lines. The air 
activated pilot must be manually reset before opera- 
tion can be resumed. 

Because of the mild weather, operation of the plant 
was not required during our last heating season. Sev- 
eral test runs at varying capacity were made. The 
only difficulty experienced was excessive pressure at 
the vaporizers at low production rates. As previously 
mentioned, this was corrected by recycling a portion of 
the propane. 

A standby generator is scheduled for installation 
this fall. In addition to supplying power for pump 
motors and other miscellaneous plant requirements, 
the unit will also power the emergency circuits in the 
construction center. 


Total cost of the storage facility including pumps 
for withdrawal, but excluding land, was $750,000 or 
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Fig. 7. Propane and air 
lines in the mixing 
building showing pro- 
portioning butterfly 
valves and, at right, 
air-operated_ safety 
shutoff valves. 


Fig. 8. Calorimeter and 
Calorimixer in mixing 
build'ng’s control room 
measure and control 
heating value of mixed 
gas. 


approximately 10 cents per gallon. Cost of the send- 
out plant rated at 1500 Mcf/hr was $550,000. 

Construction of a similar cavern storage plant to be 
completed in 1963 is scheduled to begin this fall. The 
plant will be built in conjunction with a proposed new 
town border station in the northwest section of Omaha. 
The new plant, in addition to meeting the district’s 
increasing peak shaving requirements until 1970, will 
also provide necessary capacity to replace a 12 MMcfd 
oil gas plant to be abandoned when the new plant goes 
into operation. 

Completion of the new plant will raise our total 
storage capacity to over 16 million gal. This will per- 
mit Metropolitan Utilities District to rely on propane- 
air production for 35 per cent of its peak day require- 
ments. a 


GAS—October, 196! 





Below: This 36-in. Rockwell Hypresphere valve with a 
molybdenum disulfide coated sphere and manual ball screw 


operator will be used as a block valve by Peoples Gas 


Light & Coke Co., Chicago. 


Newly designed, coated 
plug valves are available 
in /4- through 36-in. size, 
and pressure ratings to 
10,000 psig WOG. 


NEW line of coated plug valves 
A has been announced by Rock- 
well Manufacturing Co., Pitts- 
burgh. These valves replace the 
widely known Rockwell-Nordstrom 
line. They incorporate all features 
necessary to handle any fluid con- 
trol service. 

Recent design changes to the 45- 
year-old Nordstrom lubricated plug 
valve were so significant, Rockwell 
made a major marketing decision 
to adopt a new name—the Rockwell 
Permaturn valve. 

Permaturn valves are designed 
for services ranging from jet fuel 
or corrosive chemicals, to fluids 
such as natural gas, water, and 
petroleum products. 


COATING 

The major new design feature of 
the valves is a high lubricity coat- 
ing applied to plug surfaces. 

For low Permaturn 
valves, the material is Teflon, a 
polyfluoride thermo-plastic with an 
extremely high softening point. 

For high pressure service, the 
Permaturn coating is phosphate- 
molybdenum disulfide. 

Both coatings reduce operating 
torque requirements up to tenfold, 
according to Rockwell’s findings. 
Both are permanently bonded to 
the metal surface of the tapered 
plug. 

Permaturn coatings are applied 


pressure 
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New Permaturn valve 


introduced by Rockwell 


in micro-inch thicknesses, forming 
a permanent separation between 
valve plugs and mated bodies. 
Metal-to-metal contact is elimi- 
nated, preventing scoring, binding 
and seizing in operation. 

In addition to Teflon’s extremely 
low coefficient of friction, it also 
possesses an inherent resistance to 
attack by active chemical reagents 
such as concentrated acids and 
other solvents. 


ADDITIONAL DESIGN FEATURES 
A single quarter-turn rotates a 
Permaturn plug 90 deg. from the 
full-open position to complete shut- 
off. Operation requires less effort 
because of high lubricity charac- 
teristics of Permaturn coatings. 
Permaturn seats can be replaced 
without loosening exterior bolts by 
injection of plastic sealant through 
a button-head fitting. The fitting 
also serves as a compression screw 
when sealant is used in stick form. 
Double ball-checks maintain seal- 
ant pressure in the enclosed Seald- 
port grooving system in both plug 
and body. They also prevent back 
pressure on. the sealant chamber. 
The grooving system itself is de- 
signed to give uniform distribu- 
tion of pressurized sealant to all 
seating surfaces. It frames valve 
body ports for complete sealing. 
Permaturn’s fixed adjustment as- 
sembly on low pressure valves is 
preset at the factory for proper 
sealing fit and operating torque 
and, Rockwell has found, requires 
no further adjustment or attention 
in the field. Glands are factory-set 
for proper compression of spring 
washers. O-rings seal the assembly 
against leakage. 
Structural body ribbing prevents 


distortion of Permaturn valves at 
rated pressures and temperatures. 


FIELD TESTING 

Rockwell Permaturn valves have 
been evaluated in actual field op- 
erations. In one, at Philadelphia 
Gas Works, Frank Hunsberger, su- 
pervisor of measurement, reported: 

“We ran tests on a 2-in. Perma- 
turn valve with a _ Teflon-coated 
plug for more than a year. Essen- 
tially, we obtained the valve to 
serve as an inlet meter valve to 
eliminate the necessity of fre- 
quently injecting sealant into a 
plug-type valve. 

“The valve was put on a line with 
120 lbs inlet pressure and cycled 
500 times. After each cycling of 
25 turns, the valve was tested with 
a lock-in downstream and a check 
for any build-up with a spring-type 
gage. Right up to the 500th cycle, 
the valve held bottle tight. Regard- 
ing torque, the valve turned as 
freely on the last cycle as it did 
on the first, despite the fact that it 
had not been injected with a seal- 
ant.” 


SPECIFICATIONS 

Rockwell Permaturn valves are 
available in 14- to 36-in. sizes in 
all standard pressure ratings up to 
10,000 psig WOG. 

They are available in cast semi- 
steel; carbon, alloy and stainless 
steels; and non-ferrous materials. 
Conventional plug openings are 
supplemented by V and diamond 
port designs, for precise throttling 
operations, and full-fore round 
openings. Permaturn valves are 
also manufactured in the inverted 
Hypreseal design for high pres- 
sures up to 10,000 psig WOG. a 
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Baltimore's safety record is tops 





"You can't have a good 
safety program without 
the direct, personal in- 
terest of top manage- 
ment,'' says BG&E's 
chairman, J. Theodore 
Wolfe (right). Here he 
meets with R. H. Cole- 
man, safety supervisor, 
to discuss the company’s 
safety program. 














By WILLIAM T. HARPER © Eoster) Edit:o, SE 


RECENT bulletin from the American Gas Asso- 
A ciation proclaimed the happy fact that, “The 
nation’s gas utility industry improved its employee 
safety record in 1960 for the 13th consecutive year. 
..+ By reducing accidents 4.1 per cent, the industry con- 
tinued to maintain the longest unbroken record of dis- 


abling injury reduction in U. S. industrial history.” 


Such an enviable record does not just happen; it 
is the result of much planning, initiation, and action 
on the part of the association and the companies in- 
volved. 

Annually, the association turns out reams of in- 
formation on safety programs; conducts safety meet- 
ings; presents awards to deserving companies, and 
in many other ways tries to keep the gas industry 
safety conscious. The foundation for AGA’s safety 
program, which is managed by R. N. (Tex) Papich, 
is a seven-point proposal that starts with Manage- 
ment Leadership and ends with Acceptance of Per- 
sonal Responsibilities by Employees. 

One of the outstanding examples of an individual 
company following that program is the Baltimore Gas 
& Electric Co., a Maryland combination company serv- 
ing more than 390,000 gas customers with sales of 
over 39 MMcf annually. Whereas, the industry had 
an overall average of 7.01 disabling injuries per mil- 
lion manhours in 1960, Baltimore G&E had 0.87. 
BG&E has completed over 4 million manhours of work 
without a disabling injury. 
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With that in mind, Papich was talking to this 
editor in New York City some time ago: “Don’t you 
agree that it would be a good idea? Not only would a se- 
ries of articles of this kind be somewhat of a tribute to 
these companies, see, but it would also help some other 
companies to learn something. And I think that GAS 
Magazine would be just the one to do it, see? Now then, 
let’s start with Baltimore Gas & Electric. All you 
have to do is go down there and talk to people on all 
levels, see. You start with Ted Wolfe and go right on 
down to the ‘man in the ditch.’ It’ll be easy, see? 
Then, after that...” 

Papich was talking about a series of stories deal- 
ing with the gas utilities and pipeline companies that 
have been honored by AGA for having outstanding 
safety records. These companies are divided into cate- 
gories, based upon the number of employees. For in- 
stance, Baltimore G&E was presented with an award 
for companies in the largest category—1500 or more 
employees. It was the fifth time the Maryland utility 
had received the award. 

Papich was right. What more logical place to start 
with than Baltimore? It is a big company. It has a 
full-time safety director and staff. It should be, as 
he said, “easy, see.” All that was necessary was to 
go down there, talk with BG&E Chairman of the Board 
J. Theodore Wolfe, Safety Supervisor R. H. Coleman, 
and “the man in the ditch.” From them, the “key” to 
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Employee disabling injury frequency rates—gas industry and gas division of Baltimore Gas 


the success of the company’s safety program would 
easily be found and all that would be left would be 
the writing of the story. 

So, this editor went to Baltimore. Three days later 
I left, and for Mr. R. N. Papich, I have news. “It 
ain’t so easy, Tex. It just ain’t that easy.” 

Bob Coleman warned me of that before I had spent 
five minutes in his 16th floor office at company head- 
quarters in downtown Baltimore. “I don’t know what 
kind of pre-conceived ideas you’re coming down here 
with, but,” he cautioned, “if you’re looking for any 
kind of a simple solution, some kind of a ‘key’ to our 
safety operations’ success, let me tell you right now 
that there isn’t any. Our safety record and how it 
came to be is the result of 30 or more years of un- 
ending work. It didn’t just happen overnight.” 

Following the late Alfred Emanuel Smith’s sugges- 
tion, first ‘““Let’s look at the record.” Baltimore G&E 
was presented with an AGA Achievement Award for 
the fifth time in 1960. Plaques for these awards hang 
on a wall in the company’s gas division conference 
room. Along with those plaques also hang another 
24 AGA Safety Merit Awards. The National Safety 
Council has recognized BG&E by presenting it with 
top awards in seven of the past eight years and 10 
years overall. Edison Electric Institute awards have 
been equally numerous. 

Looking still further, it can be seen that the com- 
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Copy of letter written by the president of the company in 
1924 (when the company was the Consolidated Gas Elec- 
tric Light & Power Co. of Baltimore) shows the first 
step taken to set up the safety division. 








EMPLOYEE SAFETY RECORD 
SET BY GAS INDUSTRY 


INJURIES __{ THOUSANDS 
=a 211« OF 


EMPLOYEES 





a i Sa 
















































































—f— oe 


1948 ‘9 ‘50 ‘1 ‘2 ‘3 ‘4 ‘5 ‘6 ‘7 ‘8 ‘9 1960 


SOURCE: AMERICAN GAS ASSOCIATION * Estimated 











While gas utility and pipeline industry employment has increased 
nearly 26 percent since 1948, the industry's employee safety record 
has been improved 65 percent. The accident frequency rate was re 
duced in 1960 for the 13th consecutive year, achieving an all-time low 
of 7.01 disabling injuries per million manhours worked. 


pany’s gas division has consistently been far below the 
industry’s average in employee disabling injury fre- 
quency rates. A look at the statistics will show that 
while the industry’s frequency rates have been cut 
almost in half in the past 25 years, BG&E’s rate is 
just about 50 times less than what it was in 1936. 
The point then was to find out how all this came 
to pass. Papich was right about one thing: This story 


C. N. Bauer, assistant chief engineer for safety 
methods and training for the gas construction de- 
partment, adds another “length of pipe” which rep- 
resents another 100,000 manhours worked without 
an employee disabling injury. 


AST PE LENGTH 
MAN HOURS WORKED F- 
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does start with top management. Wolfe is and has 
been one of the real guiding lights of the company’s 
safety program. And yet, he is only carrying out the 
programs and philosophies of his predecessors. As 
he put it, “I am merely continuing age-old company 
practices that I believe in and that fit my concept 
of management’s responsibility.” He adds emphasis 
to that idea with this statement: “You can’t have a 
good safety program without the direct, personal in- 
terest of top management.” 

Wolfe’s statement sounds good, doesn’t it. Who 
could possibly argue with him on that? After all, 
everyone is for a good safety program just like every- 
one is for home and motherhood and against sin and 
politics. Every gas company has a safety program. 
Some of them are excellent. But the fault lies in the 
fact that many companies go on safety “binges” for 
a year or so and, like old soldiers, they fade away. 
Such has not been the case at Baltimore Gas & Elec- 
tric Co. 

Wolfe’s participation in company safety ranges all 
the way from seeking effective programs and planning 
for practices and equipment to the presentation of 
awards to department groups at the company’s an- 
nual Safety Barbeque and Oyster Feasts. Safety is 
a part of the agenda at his weekly management meet- 
ings. He reviews the accumulative record for the year; 
he makes a year-end review. He reviews the records 
and reports of every single disabling injury accident 
the company has. 

At BG&E, management recognized that it had a 
responsibility for the safety of its company’s people 
and, a long time ago, decided to discharge that re- 
sponsibility. One of the first things done was to set 
up a safety department. “No company of our size,” 
said Wolfe, “can achieve its safety objectives with- 
out the persistent and intelligent aid of safety spe- 
cialists.” 

“However,” he continued, “the responsibility for 
safety cannot be delegated to a staff department. 
It is part of the job of every officer, every de- 
partment head, every foreman or group head, every 
individual worker to prevent or avoid accidents. Un- 
less that fact is clearly impressed upon and kept fresh 
in the mind of everyone, we shall never overcome the 
devastating waste of human and economic resources 
which is the end product of accidents.” 

To clearly impress upon and keep fresh in the 
mind of every one of the more than 7000 company em- 
ployees their role in accident prevention, Wolfe dis- 
charges top management’s responsibility in the follow- 
ing ways: 

¢ 1. Attendance and participation in employee safety 
activities such as meetings, inspections, award presen- 
tation ceremonies, investigations, evaluations and 
analysis. 

e 2. Establishment and maintenance of an active 
safety policy. 

¢ 3. Inclusion of safety performance in evaluation 
of individual performances. 

¢ 4. Support of reasonable disciplinary action for 
failure to follow established safe practices. 

e 5. The holding of every level of supervision ac- 
countable for safety. 
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e 6. Provision for effective training. 

e 7. Provision for adequate, competent safety staff. 

e 8. Placement of the same emphasis on accident 
prevention as on production. 

e 9. Demonstrations that safety is an integral part 
of operations. 

e 10. The direction of engineering and operating 
personnel to consult safety representatives on safety 
of design. 

No aspect of safety seems to escape Wolfe’s eye. 
One of the reasons for that is that safety is usually 
discussed at each of the company’s weekly top man- 
agement meetings over which he presides. It has been 
through such meetings that the role of the supervisors 
has evolved. And, supervision in the Maryland com- 
bination company’s gas division starts directly with 
R. H. Arndt, vice president for gas operations. 

What might be termed a company catch-phrase 
The more you talk about safety, the less you hear 
about accidents—pretty much describes Arndt’s ap- 
proach to his responsibilities in this field. “If I were 
to stop talking about safety, our department heads 
might slow down their interest and this could carry 
on down the line.” So, in order to prevent that, he 
too holds weekly meetings with his department heads 
who, in turn, carry “the word” on down to the super- 
visors and foremen. 

Not only are accidents discussed at those meetings, 
but the “near misses” are scrutinized also. The re- 
sponsibility for safe operations is directly the role 
of the supervisors. It is up to them to see that the 
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work is carefully planned to eliminate or control haz- 
ards. Physical hazards and unsafe work practices are 
to be recognized and prompt action taken to eliminate 
such conditions. The supervisors must evaluate the 
human factors and see that men are placed in jobs 
they are fully qualified to do. They must also see to 
it that job training and safety training are provided. 

Speaking of placing men in jobs they are fully quali- 
fied to fill, that aspect of the company’s program starts 
at the time when a new employee is hired. Part of his 
employment screening is to see if the man is qualified 
to safely fill the job for which he is applying. For in- 
stance, a man with an unsafe previous record as a 
motor vehicle operator would most certainly not be 
hired to drive one of the company’s trucks. Thus, in 
such a manner, the company tries to prevent accidents 
before they happen. The same kind of thinking is be- 
hind the requirement that demands an empoyee’s 
health and accident record be reviewed before he is 
transferred to a new job. 

One of those directly involved in the gas division’s 
safety program is Charles N. Bauer, assistant engi- 
neer for safety methods and training for the gas con- 
struction department. ‘When we develop standard 
work practices,” Bauer said, “we incorporate safety 
practices. When we show someone how to use a tool, 
we show them how to use it safely.” Some of that 
showing is done in classrooms; some of it is done right 
on the job. The foreman is the teacher on the job and 
it is company policy that he must be able to have the 
work done efficiently, and that means safely. 
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Safety shoes, bulletins, awards and plaques are all 


on display throughout various places in the gas divi- 
conscious 


sion to keep employees constantly safety 





There is a built-in safety advantage to such devel- 
opment and training. As each standard work practice 
is developed, it is printed in a manual. By following 
the manual and its step-by-step procedures, the em- 
ployees develop confidence in their ability to do the 
job and this in itself goes a long way toward eliminat- 
ing many accidents and hazards. 

C. O. Schobel, assistant superintendent of the gas 
manufacturing department, put it this way: ““We have 
many different types of jobs to do in this department; 
such as taking gas holders out of service. The men 
know that when we set up procedures for such jobs 
we always have safety in the forefront. The men de- 
velop confidence in the company. They know that all 
measures possible to create a safe climate have been 
taken and knowing that, they develop confidence in 
themselves as well.” 

Classroom instruction is a big part of the company’s 
training program. The classes are conducted (on com- 
pany time) for and attended by foremen, assistant 
foremen, and others on that level. Usually, those 
classes are limited to 10 men at a time. “If we have 
any more than that,” Bauer stated, “it gets difficult.” 
The department has about 150 men in such categories 
and the classes are usually completed in half a day. 
Those attending are charged with the responsibility 
of “talking up” what they have learned with the rest 
of the 450 men in the department. 

In addition, the foreman have monthly meetings 
with the department’s safety committee, which is com- 
posed largely of members of their own classification. 
At those meetings, which are augmented by the pres- 
ence of one of Coleman’s staff, the foreman may 
bring his “gang” to attend if he feels the subject at 
hand is one of particular interest to them. Here, first- 


aid cases, routine safety operations, preventive — 
ures, ete., are discussed. Minutes of those meetings 
are sent up the line to top management and to Cole- 
man. 

The meter shop has its methods of keeping that 
department safety conscious, too. Robert Kuebel, shop 
foreman, has a safety committee that meets monthly. 
Four men are on that committee and most all of the 
37 employees in the shop are rotated to serve on it 
so that all will get the benefits of safety training. That 
department also has a tool coordinator who makes 
sure that the tools are in safe working condition. 

The fact that such procedures do work towards 
lowering accident rates is graphically illustrated by 
the meter shop. According to Kuebel, his shop used 
to have a poor safety record before BG&E became so 
safety conscious. After that, the meter shop has gone 
28 years without a disabling accident. 

And the message does get down to “the man in the 
ditch.”” Men like leak gang foreman James Slater see 
to that. He personally instructs his men in the ob- 
servance of safety precautions in everything they do 
from putting out traffic cones to operating leak de- 
tectors. If and when one of his men becomes the least 
bit indifferent towards safe work practices, Slater 
can show him the results of carelessness; he still has 
a faulty eye condition which was the result of his 
failure to wear goggles many years ago. 

Obviously, the more you talk about safety, the less 


The “man in the ditch” wears his gas mask even 
while cutting a plug in a purged distribution main. 





you hear about accidents. BG&E’s record has proven 
that. From the top of the organization down to the 
newest employee, safety is talked about continuously. 
But, there is more to it than just talk. That is where 
Coleman’s safety division comes in. “Give us the tools 
and we will finish the job,” Sir Winston Churchill 
once asked of the U. S. A similar request might well 
have been made of top management at BG&E by the 
safety division and the same response received. 

The safety division has a list of many “tools” which 
the company uses to promote safety. Those range 
from training certain employees in first aid to the 
preparation of visual aids used to tell the story and 
create interest in safety. Coleman’s department sees 
to it that modern and effective safety devices and per- 
sonal protective equipment are in use in the company; 
posters covering general safety subjects and specific 
hazards are distributed; special bulletins covering de- 
tails of accidents are prepared and distributed, ete. 

BG&E puts out 2000 copies of monthly safety bulle- 
tins to all foremen and for posting on bulletin boards. 
Coleman tries to keep those safety bulletins to one 
page to make them quick, snappy to read so that em- 
ployees can grasp what is being said immediately. 
He also makes use of motion picture films put out by 
such organizations as the AGA, EEI, National Safety 
Council, United States Steel (entitled “Knowing Is 
Not Enough”), and Allis-Chalmers (“Safety—Every- 
where—All the Time’”’). 

Had enough? Well, Coleman hasn’t. He uses any- 
thing and everything he can get his hands on to pro- 
mote safety. AGA materials; local safety council ma- 
terial; articles from magazines, such as a story that 
appeared in the January 1959 issue of Gas; demon- 
stration kits. One in the latter category is the gim- 
mick that demonstrates the effectiveness of safety 
goggles by the use of a pair of them to drive a nail 
into a piece of wood. 

“Where we have something special in the way of 
particular conditions,” he related, ‘“‘we develop some- 
thing special in the way of visual aid. For instance, 
we reproduced a manhole and demonstrated an ex- 
plosion in it.” 

Good safety records are rewarded at Baltimore Gas 
& Electric. A safety award plan provides for awards 
to departments and department groups for outstanding 
accident-free performance. Employees in departments 
that complete a calendar year without a lost-time 
accident are invited to attend the Safety Barbeque 
and Oyster Feasts, picnic-type outing “on the com- 
pany.” Such rewards lead towards the establishment 
of “team effort” to maintain good safety records. The 
employees tend to watch out for each other to see that 
accidents are avoided where possible. 

Coleman reported that the employees jealously guard 
their trip to the safety oyster roast each year. To 
make such reward programs effective, he feels the 
grouping of departmental sections must be as small 
as reasonably possible to give the employees some hope 
of attainment. That gets the people working together. 

Another incentive towards the maintenance of good 
safety practices is the company’s proposal plan. For 
all proposals submitted by the employees which the 
company adopts, a cash reward is given. Of the 288 
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Safety bulletins caution employees against even 
such off-the-job hazards as poison ivy and other 
conditions which can occur around the house. 


suggestions submitted and adopted in 1959, 64 of 
them dealt with safety. In all, 134 safety suggestions 
were submitted, which is ample proof that the em- 
ployees are thinking of safety. 

A prevailing attitude at BG&E seems to be that 
safety is built around the proper dealings with people. 
With this in mind, Coleman and management personnel 
have become symbols of safety. It was this editor’s 
observation that whenever Coleman or supervisory 
personnel came upon any company scene, safety was 
immediately the number one item of concern. 

The emphasis by the company on safe practices is 
not limited to the employees’ time on the job alone. 
Norman Taylor, meter shop superintendent, said, ‘““We 
even go so far as to advocate that the men wear their 
safety shoes when working around the house so that 
they do not have accidents from such things as their 
power lawn mowers.” Company bulletins are even put 
out on how to avoid ivy poisoning and how to beat 
the heat. 

Of course, even with all this, BG&E still has acci- 
dents. No matter how slight an accident, it must be 
reported so that prompt first-aid medical care can be 
provided and so that the conditions that caused it 
can be investigated and perhaps eliminated. In cases 
of serious accidents, the injured employee is not per- 
mitted to return to work until his condition and ability 
have been “okayed” by a company physician. Again, 
this is a preventive measure taken for the employee’s 
benefit. 

Then, in a still further effort to leave no stone un- 
turned in safety practices, BG&E has a plan in which 
many of its employees are required to take and are 
given physical checkups periodically. All these and 
more are the reasons why Baltimore Gas & Electric 
Co.’s safety record is continually among the best in 
the industry. 

So you see, Tex: It just ain’t easy—(nor is it too 
hard)—but it works! 
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Vacuum proving 
large meters 


with 
flow provers 


By HILDING V. BECK 
Vice President & Chief Engineer 
{merican Meter Co. 


pes recent years the trend has been towards 
use of portable blowers in field testing large 
displacement meters with low pressure flow provers 
because of the simplicity of the procedure and because 
of the greater safety corresponding to this method of 
testing. The obvious drawback to testing with blowers 
has been the temperature distortion, immediately be- 
fore entering the meter, caused by the churning of 
air in the fan housing. This temperature distortion, 
amounting to as much as 20 deg F, can be reduced 
by speed control or venting, but it cannot be elim- 
inated. 

The shortcomings of this method of testing can be 
circumvented, however, by placing the flow prover 
ahead of the meter and by using the blower as a suc- 
tion device—installing it downstream of the meter 
Fig. 1). The same outlet fitting normally used with 
the Cadillac blowers can be installed at the fan inlet. 
Tests indicate that the capacity of the blowers used 
as suction devices are substantially the same as when 
they are used to develop pressure—possibly a few 
per cent less, but not enough to affect their suita- 
bility. Placing the prover upstream and the meter 
and the blower downstream may be of further benefit 
in that it substantially protects the prover from pos- 
sible high frequency pulsation which might be created 
by the blower—such effects have never been demon- 
strated but their possibility has been the subject of 
some conjecture. This arrangement of test elements 
requires the use of a flow prover having a special 
(longer) downstream section, with a tap eight diam- 
eters downstream from the orifice plate, and also the 
use of a single column water gauge arranged for use 
as a differential pressure gauge. A set of special 
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pressure factors, in place of the pressure factors nor- 
mally employed, must be used. These factors are 
arranged for use with the standard flow prover discs 
and employ the same calibration (or “standard time”’ ) 
stamped on the discs. These special factors are de- 
veloped to employ the barometric pressure as the 
inlet pressure to the prover, and the prover yields 
flow at conditions existing at the prover outlet—which 
is the meter inlet. This results in still another advan- 
tage. Since displacement meter proofs correspond to 
volumes at meter inlet conditions, there is no need 
to correct the proof. for pressure drop across the 
meter. With the blower at the outlet of the meter, 
ambient air is drawn through both the prover and 
the meter so that ideal conditions of constant tem- 
perature are achieved very quickly. 

The pressure factor used with low pressure flow 
provers is a combination of several arithmetic opera- 
tions. The barometric pressure establishes the known 
pressure (normally the downstream pressure), but 
the flow is computed at a mean pressure (to keep the 
expansion factor unity), and a pressure ratio con- 
verts the measured volume to conditions adjacent to 
the meter (normally upstream of the prover). It is 
for this reason that the tabulated pressure factors in 
American Meter Bulletin E-8 do not vary exactly as 
the square root of the differential pressure. 

In exactly the same way, an expression can be 
established for the special pressure factors used in 
vacuum flow proving. The barometric pressure now 
establishes the upstream pressure, the flow is calcu- 
lated based for a mean pressure, and the measured 
volume is converted to conditions existing at the 
prover outlet. These factors are tabulated in Table 1 
against 3—the ratio of the differential pressure in 
inches of water to the barometric pressure in inches 
of mercury; this is similar to the table on page 15 of 
American Meter Bulletin E-8. 

Another possible arrangement for vacuum proving 
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would have been to install the flow prover downstream 
of the meter, and with the vacuum blowers at the 
outlet of the flow prover. This would have permitted 
proving with the meter handhole removed—but it 
would require the proof correction for pressure drop 
across the meter, and it would require somewhat more 
elaborate calculations; it have left open 
the question regarding the possible high frequency 
pulsation induced by the and its 
effect on meter proofs. 

To confirm the theoretically developed factors, tests 
were conducted with a 500B Ironcase meter, testing 
the meter at various rates of flow up to and beyond 
its rated capacity. These proofs were then compared 
to proofs obtained with a 100-cu ft bell prover. The 
2, It is felt that the data 


would also 


blowers possible 


results are shown in Fig. 


agree within the limits of accuracy obtainable with 
these proving devices at reasonably good conditions 
of test, +0.5 per cent. To obtain flow rates exceeding 
the rated capacity of the 500B meter, two blowers 
were installed in parallel. 

A word of caution should be interjected, however. 
Leaks between the flow prover and the meter inlet 
cannot be located by soaping, since the apparatus is 
under a slight negative pressure. Consequently, it is 
of primary importance that piping joints be carefully 
“doped.” It is also necessary to use a gasket down- 
stream well upstream) of the orifice disc. 
These requirements are not extreme and it felt 
that with some experimentation the necessary tech- 
niques corresponding to this manner of proving can 
readily be developed. S 
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Table 1. Pressure Factors for LPF Prover Placed Upstream of Meter 
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A REFRESHER COURSE IN GAS PRODUCTION, TRANSMISSION, DISTRIBUTION, AND UTILIZATION 


PART 5: 


By Irving Deutsch 


PERCENT GAS IN AIR FOR FLAMMABILITY LIMITS 
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6 ee Greek Oracle of Dephi did pretty well at 
utilizing gas by making himself and his believers 
slightly drunk to the extent that they thought the 
future could be predicted. This use of gas didn’t last 
too long. But, one can become dizzy at the realization 
of the true impact gas has had and is having on our 
civilization in lifting living standards of the 
world. 

In the 16th Century, Baptist Van Helmont recog- 
nized the spirit-like nature of gas and gave it its 
name, “‘geist.’”’ Long before Murdoch, Peale and Windor 
entered the picture to create the manufactured gas 
industry, Antoine Laurent Lavoisier was busy learning 
the chemical nature of combustion, and establishing 
quantitative techniques that serve modern chemistry 
today. 

Lavoisier was at odds with Georg Ernst Stahl, who 
developed the phlogiston (fire-maker) theory of com- 
bustion, based on the observation that combustible 
materials disappear. Lavoisier, by developing a labora- 
tory-size gas holder, the forerunner of the water seal 
holder, collected products of combustion and showed 
they weighed more than the original combustible 
material. 

Because Lavoisier’s brilliantly executed experiments 
laid the foundation for modern chemistry, he earned 
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LFL LOWER FLAMMABILITY LIMIT 
UFL — UPPER FLAMMABILITY LIMIT 





. 1. Limits of flammability for gases and vapors. 


the name Father of this science. Incidentally, chemi- 
cal understanding of combustion bridged the gap be- 
tween life and chemical processes. 

As with most developments, the simple yet im- 
portant applications are put to use first. So, the use 
of illuminating properties of manufactured gas be- 
came its primary use for the first 100 years of its 
establishment in the 16th Century. 

It is strange that Robert Bunsen, who worked in 
physical and inorganic chemistry and is famous for 
his work in spectral analysis, should receive more 
popular acclaim for the incidental development of the 
bunsen burner. It is difficult to know whether Bunsen 
really understood the importance of this simple de- 
velopment. He could not see that millions of appliances 
in home and factory would be using bunsen burners 
in slightly modified form. The introduction of the use 
of primary air and limits of flammability of gas can 
be thought of as the beginning of the modern use of 
gas. 

Almost at the same time that the Welsbach in- 
candescent gas light was being developed and pat- 
ented (in the latter 19th Century), Miss Dodd and 
John Hastings were talking about how to cook and 
how much it cost to cook with gas. It was in this 
period that many firsts came into being: the first iron 
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case meter, the first automatic gas water heater, the 
first gas refrigerator, and the first experiments on 
central home heating using gas. It was only the be- 
ginning. 


Limits of Flammability—Primary Air 

If a small amount of gas is put into a closed air 
atmosphere, or if a small amount of air is put into a 
closed gas atmosphere, and an effort is made to ignite 
the mixture, it will be observed that neither an ex- 
plosion nor combustion will take place to any observ- 
able degree. It will further be observed that for any 
given gas or gas mixture, there exists a very discrete 
range in which there will be either combustion or ex- 
plosion. Fig. 1 shows flammability limits of several 
important gas components. The arrangement shows 
that the more mobile components, especially hydrogen, 
have wide flammability ranges. And, as molecular 
weight increases, in any given class of compound, the 
limits decrease and the range seems to shift to the 
left, or toward the lower per cent gas-in-air side. 

Many factors determine the width of limits of 
flammability; such as the rate of chemical reaction, 
thermal conductivity, stability of the combustible 
component, strength of the bond holding the various 
elements of compound together, molecular velocity, and 
heat developed in the reaction. 

To illustrate complexity of the factors involved, 
simply observe that hydrogen has a 4 to 75 per cent 
range, methane 5 to 15, and ethane 3 to 12.5. Yet, 
ethylene, a cousin of ethane, has a 3 to 29 per cent 
range and acetylene, a second ethane cousin, a 2.5 
to 80 per cent range. 

If gas is burned from end of a closed pipe, all 
the gas must “fight” to get sufficient air necessary 
for combustion from the outer surface of the gas-air 
boundary. Heat produced is radiated inward to the 
unburned gases which, if they are hydrocarbons, will 
crack or decompose to carbon particles. These are 
heated to incandescence, producing a bright, yellow 
flame. Carbon particles can be observed by watching 
the black smoke rising from the flame after the par- 
ticles cool or by putting a white porcelain dish above 
the flame and observing the black soot deposit. Not 





TABLE 1. Heating Value of Components at 
Upper Flammability Limits (UFL) 


H.—244 Btu/cu. ft. Hydrogen 
CH,—150 Btu/cu. ft. Methane 
C.H,—220 Btu/cu. ft. Ethane 

CO—240 Btu/cu. ft. Carbon Monoxide 
C,H,—259 Btu/cu. ft. Propane 
C,H,.—264 Btu/cu. ft. Propylene 
C,H,—307 Btu/cu. ft. Butylene 





TABLE 2. Heating Value vs. Air Required for 
Complete Combustion 


Air Required for 

Heating Value Complete Combustion 

Btu/cu. ft. cu. ft. air/cu. ft. gas 
Hydrogen 325 2.38 
Carbon Monoxide 322 2.38 
Methane 1013 9.53 
Ethane 1792 16.7 
Propane 2590 23.8 
Butane 3363 30.97 


Component 





only is carbon produced, but carbon monoxide also— 
indicating further that there is a deficiency of air, or, 
more accurately, oxygen. 

To eliminate an incandescent flame, and increase 
combustion efficiency, supply enough air to the flame 
to permit complete combustion of hydrocarbons to 
carbon dioxide and water before heat produced can 
decompose the gaseous hydrocarbons to carbon or 
lamp black, a more stable form of carbon that obvi- 
ously resists combination with oxygen even at the 
outer edges of the flame. 

If air is added to gas before it is burned, the gas 
will not have to reach out for oxygen from the atmos- 
phere. The mixture will burn more rapidly, producing 
an overall increase in burning rate and efficiency. 
The question that arises now is: What is the optimum 
amount of air to add to the gas? 

Fig. 2A shows a bunsen burner cutaway as related 
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2A (left). Bunsen burner cutaway. 


. 2B (below). Atmospheric gas burner. 
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EXCESS AIR 
PERCENT OF AIR REQUIRED FOR COMPLETE COMBUSTION 


74-104) BOO) OAC) nL ee) eC) -) e 


to the equivalent parts in an atmospheric burner of 
the type used on gas ranges and other appliances. 
Since air is being added to gas flammability limits 
of Fig. 1 are approached from the 100-per cent gas 
side. So, the maximum amount of air that can be 
added before the burner pops back or lifts off, is the 
amount at the upper flammability limit for any given 
gas. The minimum amount, of course, is zero air, 
which will give a sooty, bright-yellow 
gas has hydrocarbon components. 
different 

chemical makeup of different gases, it is interesting 


Considering widely characteristics and 
to note that heating value of gases falls within a 
Table 1 


shows heating value at the UFL for some common gas 


narrow range at the upper explosive limits. 


components 


The primary air mixture, before burner ports, 


should be adjusted by using the air shutter io give 
a heating value of between 175 Btu cu ft to 275 


Btu cu ft for most common gas mixtures. It is possible 


flame if the 


CH 

& C,H) 
r 6 ” 

nN J) 

FOR H, & C,H, 


J 


FT/SEC (EXCEPT H 


a 
FLAME SPEED -FT /SEC 


FLAME SPEED 


PERCENT THEORETICAL AIR FOR COMBUSTION 


Fig. 3 (left). Per cent excess air vs. per cent oxygen 
found by analysis of flue gas. 


Fig. 4 (above). Per cent theoretical air for combustion. 


to calculate the limits of flammability by using the 
mixture rule first applied by LeChatelier (famous 
for the LeChatelier-Braun principle) to determine the 
flammability limits as follows: 


I. Per Cent Lu 


Where: 

%V » Volume per cent of component 

%L Flammability limit of a component in per 
cent. 

NOTE: To calculate mixtures with carbon dioxide 
or nitrogen, it is only necessary to pair them off with 
me of the combustibles such as hydrogen, carbon 
monoxide, or methane, etc., and then use the flamma- 
bility limits of the mixture (experimentally deter- 
mined and available in tables and charts) in the equa- 





Component 


Fraction H. V. 


.10 32 
01 3 
480 
310 
104 
60 


TABLE 3 


Fraction H. V. 


64 
3 
480 
310 
104 
60 


il. 
Fraction 


88 
3 
480 
310 
104 
60 


H. V. 
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tion as if the binary mixture were one component. 
Both the upper and lower flammability limits may be 
calculated in this way. 


Effect of Specific Gravity, Heating Value, Flame 
Speed, Flammability Limits, and Hydrogen and 
Inert Content on Interchangeability of Gas 
Mixtures 


Gas mixtures that are not interchangeable are char- 
acterized by a tendency to yellow tip, flashback, or 
blowoff when the base gas is replaced by another gas. 
Yellow tipping is caused by an over-gassed primary 
air mixture. Flashback is caused by an undergassed 
primary air mixture. Blowoff is caused by excessive 
gas velocity as compared to flame speed. In brief, the 
primary air mixture is critical when related to flame 
speed and flammability limits. 

Flame speed may be determined by timing the rate 
a gas-air mixture travels in a long cylindrical tube. 
Fig. 4 shows flame speed vs. the primary air necessary 
for theoretically complete combustion. The curve shows 
why a flame will often burn off a port, if we note 
that flame speed increases as air is added to the mix- 
ture from the lower air percentages. The drop after 
the peak is of no practical interest as far as primary 
air mixtures are concerned. 


Effect of Primary Air Entrainment Due to 
Change in Specific Gravity 

Primary air entrainment is dependent upon the 
gas mass (weight divided by the acceleration of grav- 
ity) passing an orifice in a given period of time and 
the velocity at which it passes. Hence: 


Vol 


Since the density unit, d, drops out, the momentum 
rate (under any given set of conditions) is independ- 
ent of density or specific gravity. This is expressed 
by E. X. Schmidt in a paper published in Iron and 
Steel Engineer (Dec. 1955), “Effect of Changes in 
Gas Composition on the Utilization of Gases,” as fol- 
lows: “It might be noted that burner port velocity 
is affected only by change in rate of gas flow, the rate 
of primary air flow being unaffected by changes in 
gas composition.” 


Flame Speed, Flammability Limits, 
Hydrogen and Inerts 
Though volume of primary air is independent of 


density, per cent primary air is not since the volume 
of gas will change. The equation is: 
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Volume P.A 
Per cent Primary Air = 


+ volume P. A. 


Vd 


V dor V8.G., in which the symbol 


means ‘“‘varies with.” 


As percent P.A. increases, it goes toward the flam- 
mability limit and the flame speed increases; there- 
fore, there will be a tendency to flashback. This is 
true also for inerts such as COs, No, and Os also for 
H. and CO (see Fig. 5). 

To get a quantitative idea of hydrogen and inerts 
on the flammability limits, the mixtures shown in 
Table 3 will be used. Mixtures I, II, and III differ, 
for simplicity, only in the fraction of hydrogen and 
nitrogen. Using the mixture law and Fig. 6, the upper 
flammability limit is calculated for the three mixtures. 


100 


A variation in only H.-inert content makes little 
difference in flammability limits and does not in itself 
explain the flashback tendency of high-hydrogen oil 


4S... ca) LOAD GAS 


RELATIVE 
INCREASE ~—— FLASHBACK TENDENCY ———» REDUCTION 


3 oS 5 6 
COMPONENT PERCENT 
FLASH BACK TENDENCY FOR COMMON COMPONENTS 


Fig. 5. Flashback tendency for common components. 
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TABLE 4. Tabulation of UFL Various Oil-Gas 
Mixtures 


Gas Heat Value Calculated UFL 
1550 Btu (inert free 16 ~=per cent 
1000 Btu (inert free 21.5 per cent 
Mod’d 1550 to 1000 Btu 

with 35 per cent N, 26 ~=—sper cent 
Mod’d 1250 to 1000 Btu 

with 20 per cent N. 20 _~—sppe cent 





gas, for example, especially since flashback tendency 
of nitrogen is greater than hydrogen (Fig. 5). The 
explanation must be sought by total consideration of 
all components. This is best done by an inert-free 
curve of a typical oil gas for various cracking tempera- 
tures (Fig. 7). 

As the hydrogen component increases, slow burners 
(low flame speed) drop off and vice versa. The UFL 
of low and high hydrogen inert-free gas may be cal- 
culated by the mixture law and compared to the UFL 
of low He oil-gas of 1550 Btu modified to 1000 Btu, 
and 1250 Btu oil-gas modified to 1000 Btu. Table 4 
tabulates the results. 

Since ethylene, ethane, propane, etc., will reduce 
flashback tendency to a greater degree than hydrogen 
and nitrogen will increase it, and since the modified 
1250 Btu gas has the lowest UFL, this appears to be 
the better gas to strive for, as a first try. 

There are so many factors that must be considered, 
however, including the burner design, that field test- 
ing will be the only reliable answer. 

Now that we have some idea of the gas air mix- 
ture that is necessary before the burner ports, let’s 
see how a suitable mixture can be obtained using 
the basic bunsen burner principle. 

Referring to Fig. 2, gas going through an orifice 
is dependent upon its specific gravity, all other things 
being equal; and, of course, heat input is dependent 
upon the volume of gas and heating value. Hence: 


HV 


Heat input rate factor 


FLAMMABILITY LIMITS — PERCENT 


VOLUMES OF INERT PER VOLUME METHANE 


. 6. Effect of inerts on flammability limits of methane. 


Also observe that air required for complete com- 
bustion is proportional to the heating value (see 
Table 2). 


Another Approach: LPG-Air 

Air injection through the primary air shutters is 
directly proportional to the square root of the specific 
gravity of the gas going through the orifice: 


% P.A. = volume % primary air ~ V sp. gr. 

Now let’s try to put all the factors learned so far 
together to determine, roughly, what heating value 
LPG-air would be interchangeable with a natural gas 
of 60 sp. gr.; HV — 1000 Btu/cu ft, approximately. 
Assume the specific gravity of the LPG is 1.60; 
HV — 2650 Btu/cu ft. 

The maximum %PA based on the UFL for the 
natural gas would be 85 per cent. The heat imput 
factor is 1000/ \/.6 = 1000/ .78 = 1300 (approx.). 
As a first try, let’s use a 50/50 LPG-air mixture; i.e., 
HV = 1825 and sg = 5 ie + 2 * 2 = Be. 
Hence, 1325/1.14 = 1160 and %PA (for LPG) is 
90 per cent. Since the LPG-air already contains 50 per 
cent air, only 40 per cent is needed in the primary 
air, or for every 1 cu ft of natural gas, 5.66 cu ft 
of air is required. For every 1 cu ft of LPG-air, 4 
cu ft of air is required. The volume of primary air* 
will remain the same since the volume of gas passing 
is reduced in the same proportion as the increase in 
ratios of 


V Sp. Gr. (LPG-air) 


Pa Vv SGug 
V Sp. Gr. (natural gas 


-which means 


that there will be too much air for the 50/50 LPG-air. 
The theoretical solution would be to increase the heat- 
ing value of the LPG-air until the heat input factor 
was the same as that of the natural gas. Then, the 
%PA would be the same. 

It has been suggested that if heat input rate factors 





*The ability to draw primary air into the mixing tube is 
proportional 1 to the momentum, MV (mass times velocity). Let 
the subscript “1” indicate the original gas and the subscript 
“2” indicate the interchanged gas. Then 


Specific gravity: K Q: 


M; Q: d; = 


M; Q: dz 
But, 


Q: density, 


Q2 density: Specific gravity. K Q 


Q: Volume per unit time; 


Q: Volume per unit time, 
Then, 


MVi _ 


Q: di , V d 


af < 


7 ; 
M; V2 V d Q» de V dQ) 


Since the terms cancel, the momentum does not change when 
the density is changed. Letting subscript ‘3’ denote the gas- 
primary air mixture in the mixing tube, then C Ms Vs, = 
M; Vi = M2 V2 (where C is a constant of proportionality). 
Since the momentum does not change when the density is 
changed, the amount of primary air entrained will remain 
constant. 


GAS—October, 196! 





BY VOLUME 


PERCENT 


INERT FREE OIL-GAS HEAT VALUE, BTU/cf. 


1g00°F CRACKING TEMPERATURES 1300°F 


Fig. 7. Inert-free curve of a typical oil gas for various 
cracking temperatures. 


are the same, the gases should be interchangeable. 
But, actual field and laboratory tests on appliances 
show this is not the case. The ignition factor has not 
been taken into consideration. Natural gas requires 
a low primary air setting to insure ignition without 
flashback or lifting. If the cu ft of air is reduced by 
closing the shutter when the appliance is adjusted 
for natural gas, the same air injection rate would re- 
main when the LPG-air was used. Hence, if the 
original rate was set at 4 cu ft/cu ft gas instead of 5.6 
cu ft air/cu ft gas, for example, the gas would be 
more suitable for the LPG-air. In practice, 1225 and 
1250 Btu/cu ft LPG-air is used interchangeably with 
natural gas without difficulty. 

The important thing is that all factors must be 
considered, including practical operating practice. It 
also shows that a great deal of insight can be gained 
by the application of only a few basic relations. 


Gas Ranges, Water Heaters, Househeating— 
Industrial Appliances 

Basically, there is no difference among the impor- 
tant domestic appliances using atmospheric burners. 





TABLE 5. Appliance Efficiencies and Excess Air 
in Flue 


Minimum 
Efficiency, 
Per Cent 


Gas range 40 to 50 
Water heater 70 

Space heater 65 to 70 
Central heaters 70 to 75 


Appliance Per Cent 
50-200 
20-100 
50-100 
25- 50 
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The major consideration is capacity of the appliances; 
hence, the amount of product gas produced. As air, 
or more accurately, oxygen in the air is consumed, it 
must be replaced to continue efficient combustion and, 
more importantly, to avoid production of toxic carbon 
monoxide and aldehydes. Though carbon monoxide is 
odorless and colorless, it is usually associated with 
formaldehyde, which has a sharp pungent odor and 
will make the eyes water. It is usually the result of 
recirculation of combustion products that produces 
formaldehyde. Fortunately, very small concentrations 
of formaldehyde are detectable for while CO has a 
maximum allowable concentration of 100 parts per 
million, formaldehyde has only 20 parts per million 
(.002 per cent). 

It is not intended to go into venting practice to any 
great extent. Do not take this to mean that venting 
is of secondary importance. Generally, all domestic 
appliances but ranges and gas dryers should be prop- 
erly flued. Their products of combustion should not 
be permitted to enter the home; and there should be 
enough air—fresh air—entering the home to permit 
the appliances to operate efficiently and safely. In 
practical terms, there is a limit to sealing drafts 
around windows and doors. In extremely cold weather 
when there is a tendency to close the house “tight,” 
there is also a maximum amount of combustion and, 
therefore, flue products. It is possible to prevent 
products of combustion from going up the chimney. 
Under these conditions, undue drowsiness or headache 
and especially the presence of a pungent stuffy odor 
should be investigated immediately. Open a _ win- 
dow or door and be sure that fresh air is entering the 
house. 


Products of Combustion vs. 
Efficiency vs. Excess Air 


As stressed, a sufficient amount of air is necessary 
to insure proper, safe, efficient combustion. Taking 
methane as an example, the combustion equation is: 


CH, + 20; + 8N: = CO; + 2H,0 + 8N; 


This says that for each cubic foot of gas burned, 10 
cu ft of air is necessary to supply enough oxygen to 
produce 1 cu ft of carbon dioxide or 11 cu ft of gas- 
eous products, if the water (H,O) is not condensed; 
and 9 cu ft of product if the water is permitted to con- 
dense. Usually, flue gas temperatures are high enough 
to prevent water vapor from condensing with the loss 
of 100 Btu/cu ft of gas burned (see Part 2, June 
GAS). Thus, the maximum combustion efficiency that 
can be expected in a house heater or water heater is 
90 per cent. However, to insure complete combustion, 
thereby preventing production of carbon monoxide and 
carbon formation, 20 to 50 per cent excess air is added 
to insure excess oxygen as shown in Fig. 3. If 50 per 
cent excess air is present, heat is lost because excess 
nitrogen and unburned oxygen must be heated and sent 
up the flue at a temperature of from 400 deg to 600 
deg F. 

If flue gas temperature is approximately 500 deg F, 
there will be 14 cu ft of gas, other than the 2 cu ft of 
water, produced; which, based on the average specific 

Continued on page 152 
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Stoichiometry 


LIGNMENT charts and other time- and labor- 
A saving devices used daily in gas appliance de- 
velopment work are valuable beyond any doubt. With- 
out them, much unnecessary time would be wasted in 
routine computation. But blind reliance upon them, 
without an understanding of the principles upon which 
they are based, deprives the engineer using them of 
basic knowledge which may be very necessary in solv- 
ing the unusual case (and, in this type of work, the 
unusual has a way of being what usually happens 
where the empirical method or short cut does not 
apply. 

Before the American Gas Association Laboratories 
published its flue loss alignment charts in June 1952, 
engineers conducting a flue loss test had to run 
through a time-consuming computation based upon 
gas analysis, combustion reactions, and specific and 
latent heat of flue products. Without advocating a 
return to this type of computation for routine flue loss 
tests, it is certain that the engineer who used it would 
have a better understanding of basic principles than 
the engineer who has used only the chart. He would 
have a much better concept of how changes in the 
appliance would affect efficiency and would be better 
prepared to answer questions such as these: ‘‘What 
happens when I change the excess air in the vent?”, 
“How much difference does it make whether this ex- 
cess air is drawn in through the heat exchanger or 
through the draft hood relief opening?’’, ““How much 
difference does it make whether this air is at room 
temperature or above room temperature?” The align- 
ment chart does not answer such questions. The 
knowledge of the principles back of the chart does. It 
is the ability to apply this knowledge that spells the 
difference between the engineer and the laboratory 
technician. 

Stoichiometry is the study of volume, mass, and 
energy relationships in chemical reactions. In gas ap- 
pliance engineering, this means the combustion re- 
actions between fuel gas and air. It is here greatly 
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simplified since all reactions are in the gaseous state 
and at pressures and temperatures where the conven- 
tional gas laws apply within limits of accuracy suf- 
ficient for daily use. The following six principles 
cover the needs of the domestic gas appliance field: 

1. A molecule of any gas occupies the same volume 
as a molecule of any other gas. Put another way, the 
molecular weight of any gas, expressed in pounds, 
will occupy the same volume as that of any other gas. 
At standard conditions of 32 deg F and 29.92 in. 
mercury column pressure, this is 359 cu ft. Thus 
32 lb of O,, or 2.016 lb of H., or 44.0 lb of CO, will 
each occupy 359 cu ft. The actual number of cubic 
feet is not the important thing; rather the fact that, 
in a chemical equation involving gases, each symbol 
represents a definite volume. For example, the equa- 
tion: 

CH, + 20 »> CO, + 2H.O 
not only describes the chemistry of burning methane 
and oxygen, but also says that 1 cu ft of methane 
burns with 2 cu ft of oxygen to produce 1 cu ft of 
carbon dioxide and 2 cu ft of water vapor. 

2. In a mixture of gases, each occupies its own 
A mixture of 20.92 cu ft of O., 78.14 cu ft 
of N., and 0.94 cu ft of odds and ends will occupy: 


rotume, 


20.92 + 78.14 + 0.94 100.00 cu. f 


This mixture is called dry air.) 

3. Ina mixture of gases of different specific gravi- 
ties (air is referred to as 1.00), the specific gravity of 
the mixture is the weighted average of the individual 
gases. For example, in a mixture of 90 per cent 
methane (sp. gr. 5455) and 10 per cent ethane 
sp. gr. 1.0493) by volume, the sp. gr. of the mix- 
ture is: 

9) &* .3455) 4 lO &* 1.0493 5USSS 
Incidentally, since the average molecular weight of 
air is 28.97 (which can be rounded off to 29.0), the 
specific gravity of any other gas can be obtained by 
dividing its molecular weight by 29.0. For example, 
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the specific gravity of butane, C,H», molecular weight 
58.08, is 58.08/29.0 2.00. 

4. When a mixture of combustible gases burns, each 
delivers its own amount of energy, regardless of what 
others may be present. For example, in burning a 
cubic foot of a gas which by volume is 90 per cent 
methane, at 1014 Btu/cu ft, and 10 per cent ethane 
at 1780 Btu/cu ft, the amount of heat given off is: 


.90 & 1014) 4+ 10 * 1780) = 1090.6 Btu ‘eu. ft 


5. If a given volume of gas is heated a given amount 
while being allowed to expand at constant pressure, a 
certain amount of heat is required. When it cools 
back to its original temperature, the same amount of 
heat is given off. This is not as simple a relationship 
as those above, since the amount of heat (known as 
the “specific heat at constant pressure” or Cp) varies 


with the individual gas and with the starting temper- 
ature. This is available in any set of reference tables. 
Fig. 1 puts it in a convenient form for gas appliance 
work. 

6. The volume of a gas is proportional to the abso- 
lute temperature (deg F 460) and inversely pro- 
portional to the absolute pressure. 

One of the best examples of application of  stoi- 
chiometric principles is the computation of flue loss 
as it was done before the availability of the alignment 
charts. Five of the above six principles are used. 
For that reason, it is worth-while going through such 
a computation in detail to show how these principles 
may be applied. 

First, the gas analysis must be known. This is 
usually available from the gas company. For a typical 
natural gas, the constituents in 1 cu ft are: 


CH, 0.892 
C.H 0.090 
CO, 0.004 
O, 0.002 
N 0.012 


Next, the combustion reactions involved are written: 


CH, + 20. — CO. + 2 H.O 


C,H. + 3-—1/20 »>2CO. + 3 HO 


Using the above, prepare a table showing the vol- 
ume of products and the O. requirement for theoreti- 
cal combustion of 1 cu ft of the gas. Include com- 
bustion air requirement on the basis that for each 
0.209 cu ft of O., it will be necessary to provide 1000 
cu ft air; and compute N. (including inerts) on the 
basis that for each 0.209 cu ft of O., there will be 
0.791 cu ft of N,. 

Tabulate the heating value of the individual con- 
stituents and (although not required in the computa- 
tions) the specific gravities (see Table 1). From 
Table 1, derive the following additional factors which 
will be used in the computation: 

Volume Dry Products (VDP) which equals 
the sum of the CO. and N, in the combustion 
products of 1 cu ft of gas. In this case 


VDP = 1.092 + 7.97 = 9.06 cu. ft. 


Air Required (AR) 10.07 cu ft 
Ultimate CO, (ULT) which equals the volume 
per cent CO, in the dry products, or 
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1.092 


9.06 


ULT = = 12.05 per cent 

At this point may be interpolated the reason for 
using dry products in our volume computations. Orsat 
analysis, as regularly used in working with combus- 
tion products, has the effect of cancelling out volume 
of water vapor, so all calculations are on a “dry” basis 
(although the gases being analyzed are actually satu- 
rated with water vapor). However, the specific and 
latent heats of the water vapor are not overlooked in 
the energy computation. 

Table 1 represents theoretical combustion with no 
excess air. In practice, considerable excess air is 
present and carries a considerable part of the heat 
lost up the flue. The volume of excess air per cu ft 
gas burned will be represented by the symbol XS. By 
adding this to VDP, a new quantity is obtained: vol- 
ume of total dry products (VTDP) including XS 
produced by combustion of cu ft of gas. 

It is obvious that, as theoretical combustion prod- 
ucts are diluted with excess air, the observed (Orsat) 
CO. will drop below ULT proportionately. The rela- 
tionship is: 

; ; ULT 

VTDP = VDP en 
Obs'd CO, 
Since XS = VTDP 


duces: 


VDP, substituting in the above pro- 


ULT 
XS = VDP X ( - — ] ) 
Obs'd. CO, 


All factors of which are available from the com- 
bustion tabulation and Orsat analysis. 

The above data, taken together with the flue tem- 
perature rise above room temperature, permits com- 
putation of the flue loss. This is done by multiplying 
together the volume per cu ft of gas burned, specific 
heat, and temperature rise of each constituent in the 
flue products, including XS, and adding these to the 
latent heat of the water vapor in the products. (The 
latent heat is taken at room temperature, since the 
total heating value of the gas is determined on this 
basis.) When the sum of these heat losses up the flue, 
per cu ft of gas burned, is divided by the heating 
value of a cu ft of fuel gas, the quotient is percentage 
flue loss. 

For a typical computation, assume the fuel gas 
analysis above, an observed CO. of 5.0 per cent, room 
temperature 80 deg F, flue temperature 380 deg F. 





COMPLETE COMBUSTION 


TOTAL REQUIRED FOR 


EXCESS AIR % OF 


Fig. 
Compute XS as follows: 
XS = 9.06 X ( 


Tabulate sensible heat losses: 


Sensible 


Constituent Volume Heat Loss 


09 02446 Q9 
97 O1S857 r 9 
06 02256 7 55 
77 01853 : 70.99 
Sensible Heat Loss 7.92 Btu 

Latent heat loss equals the volume of water vapor 
(2.06 cu ft) the weight of 1 cu ft at standard con- 
ditions (.04758 the latent heat at 80 deg F 
(1048 ) 102.71. 

The total heat loss up the flue is: 

137.92 + 102.71 240.63 Btu 
and the percentage flue loss is: 
241 


1069 


LOO 


22.8 


The alignment chart used by the AGA gives 
per cent for the same conditions. This is good agree- 
ment; particularly since the AGA chart is based on 
an average natural gas analysis and may easily vary 
0.2 per cent when a specific gas is considered. 

A number of other relationships useful in solving 
specific problems or in gaining a better understand- 
ing of gas combustion processes can be derived from 
those discussed above. For example, it is convenient 
to prepare a family of curves in which per cent excess 
air is plotted against observed CO, for various gases 

Fig. 2). The relationship is derived as follows: 


—_ 


AR 


Per cent XS = 100 


And since, as we have shown above 


2 ; ULI 
XS = VDP X ( 
obs’d CO 


OXYGEN, PERCENT 


Fig. 3. 


VDP ULT 

AR ( obs’d CO ; ) 

Such a chart is convenient in making comparisons 
of combustion results on the same appliance when 
changing from one gas to another. Most engineers 
think in terms of target CO.’s, such as 9.0 per cent 
on natural gas. The chart gives the equivalent on any 
other gas for which a curve has been prepared. For 
example, the per cent XS corresponding to 9.0 per 
cent CO, on natural gas is 30.0. At this same per cent 
XS, the CO, on propane will be 10.35 per cent and 
on butane, 10.6 per cent 

Another stoichiometric relationship which 
may be derived is that having to do with the combus- 
tion “hump”; that is, the point at which a lower than 
normal observed CO, results from incomplete com- 
bustion, with the diversion of part of the fuel carbon 
into CO. 
actions will show that this condition is rarely detecti- 


The per cent XS = 100 


useful 


Stoichiometric analysis of combustion re- 


ble by Orsat CO, analysis, since the decrease in per 
cent CO, is less than the increase in per cent CO. That 
is, with 0.10 per cent CO in the combustion products, 
the Orsat CO. will deviate by less than 0.1 per cent 
from what it would have been with complete combus- 
tion. An understanding of this fact will point out 
that combustion difficulties, where an extreme amount 
of CO is not present, and where the observed CO, 
is not within a fraction of a per cent of the ultimate, 
are much more likely to be due to some such factors 
as flame imp:ngement or mis-application of combus- 
tion air, rather than shortage, per se, of combus- 
tion air. 

However, by application of stoichiometry and the 
use of both CO, and O, Orsat pipettes, it is possible 
to determine, in the absence of CO analysis equipment, 
whether combustion is “over the hump.” It can be 
derived from the combustion table that for a typical 
natural gas: 

20.9 — per cent O. — 1.74 (per cent CO, 


Per cent CO = —— _ - 
0.48 + 0.08 (per cent CO, 
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Fig. 3 was prepared on the basis of the above. As 
an example of its use, assume a flue gas Orsat analysis 
of 9.0 per cent CO, and 5.0 per cent O,. This point 
on the chart indicates 0.20 per cent CO. This repre- 
sents considerable incomplete combustion; however, if 
at the same excess air (corresponding to $.0 per cent 
O.) there had been complete combustion, the CO, 
would rise only to 9.1 per cent. This is obviously not 
an “over the hump” condition in the sense that the 
low CO, reading is due to high CO rather than to high 
excess air. The engineer who realizes this will not 
waste his time trying to increase excess air, but can 
look elsewhere for the cause of failure. 

Another application of stoichiometric principles is 
the evaluation of the effect upon indicated efficiency or 
flue loss of the introduction of excess air or dilution 
air. In the flue loss computation above it was shown 
that the excess air, corresponding to a CO, of 5.0 per 
cent (including draft hood dilution air), carried with 
it 70.99 Btu per cu ft gas burned, or approximately 
6.6 per cent of the input. Suppose, in this example, 
the CO, at the inlet to the draft hood had been 9.0 per 
cent from which the XS ahead of the draft hood can 
be computed to be 3.02 cu ft, so that the remaining 
12.77 — 3.02 = 9.75 cu ft entered as dilution air. 
Did this radically affect the flue loss? The answer 
depends upon the temperature of the dilution air. If 
it was at room temperature, it carried no heat above 
room temperature datum with it as it entered the 
draft hood. It was heated by the flue products with 
which it mixed, but the heat which it received was 
given up in exact amount by the products. Conse- 
quently, there was no change in Btu per cu ft gas 
burned, above room temperature datum, in the flue 
products, and the flue loss would be unchanged. On 
the other hand, if the appliance were a vented recessed 
heater with the draft hood relief opening in the hot 
circulating air stream, the condition would be differ- 
ent. Assume dilution air at an average temperature 
of 230 deg F, room temperature 80 deg F, and the 
same draft hood dilution (9.75 cu ft air per cu ft gas) 
as above. In this case, the diluted air would carry 
into the flue products: 


9.75 X .01850 & 150 = 27.05 Btu 
per cu. ft. gas burned, increasing the flue loss by 
27.05 : 
1069 < 100 = 2.5 per cent, 
a not insignificant amount. 

As a final example, compute the indicated increase 
in the loss where the excess air passing through the 
appliance heat exchanger is increased by the use of 
the test vent pipe specified for the conduct of the 





TABLE 1 


Partial Sp. Heating 
Constituent Volume co; H.0 O- 2 Gr. Value 
894.8 
.343 .30 J -103 174.4 


CH, -882 -882 1.764 1.764 A m -489 
C2Hs . 196 -294 

CO, ‘ -021 
0: . — .002 -002 
Ne ° O11 


2.088 2.105 7. 626 1069.2 
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Table of Specific Gravities and Heating Values 


Specific Btu per 
Gravity cu. ft. 
Air = 1 Gross 


Gas Formula 


Acetylene C.H, .9121 m 1487.0¢ 
Butane C,H, 2.010 m 3271.0c¢ 
Butylene 1.9366 +m 3079 Cc 
Carbon Dioxide 1.5291 m 

Carbon Monoxide co .9672 m 323.0¢ 
Ethane 1.0493 m 1780. s 
Ethylene .9748 m 1639.0¢ 
Hydrogen -0695 m 325.2 
Hydrogen Sulfide .1906 m 657.0 m 
Methane .5545 m 1014.5a 
Nitrogen .9674m 
Oxygen .1054 m 
Pentane -4902 m+ 
Pentylene -4208 m+- 
Propane .5625 m 
Propylene .4526 m+ 
Water Vapor A .6214 c+ 
Air .00 


4022.0 m 
3835.0 m 
2586.0 ¢ 
2345.0¢ 


m Bureau of Mines value. 
c Combustion by AGA. 

+ Calculated values. 

a Laboratory value figured from Bull. 139, U. of Hl. 
s Smithsonian Inst. tables. 

Values from combustion, Bureau of Mines Bulletin 197. Gas 
Chemists Handbook, Smithsonian Tables, Van Nostrands Chemical 
Rubber Handbook, Bull. 139, U. of Ill. Where these authorities did 
not agree, the values were recalculated from the origina! data. 





flue loss determinations. (This, in effect, reflects the 
inefficiency of the draft hood in protecting the appli- 
ance against updrafts.) Take an example in which 
the CO. ahead of the draft hood is 9.0 per cent with 
no vent, but falls to 8.3 per cent when the test vent 
is added. Assume a flue gas temperature rise, at the 
inlet of the draft hood, of 500 deg F above room. Com- 
pute XS corresponding to 9.0 per cent and 8.3 per 
cent CO,. These volumes, for the typical natural 
gas used, are 3.02 and 4.05 cu ft respectively, or an 
increase of 1.03 cu ft XS per cu ft gas. The increase 
in flue loss is then: 
1.03 « .01857 x 500 
100 X = 0.9 per cent 
1069 

This is not great, but it may be significant on a 
marginal appliance. Here, the easiest means of im- 
provement might lie in a slight modification to the 
draft hood. 

The above examples show a few of the many ways 
in which stoichiometry can be put to work in everyday 
analysis of the problems encountered in laboratory 
development of a gas-burning appliance. As in any 
field of engineering, a consciousness of underlying 
principles is the most.important tool the engineer can 
apply to his work. On it depends his analysis of the 
results obtained and the application of this analysis 
to development of his product. The point is not that 
handbook methods, nomographs, and other prepack- 
aged and quick-frozen short cuts are bad; certainly 
they are extremely valuable time-saving devices. But, 
unless the engineer understands and is able to apply 
the principles upon which they are based, he will be 
at a great disadvantage. fb 


This paper won the National GAES Award in 1959 





Koppers shows 
new research 
facility 


— a company invests ap- 
proximately $8.5 million in 
anything, it naturally wants the 
best. That is exactly what Kop- 
pers Co. Inc. has in its newest and 
largest research facility at Mon- 
roeville, Pa., dedicated in late Au- 
gust. “The best” ranges from the 
most modern in research labora- 
tory equipment to the year ’round, 
natural gas-fired, heating and air 
conditioning plant. 

Fred C. 
board of the 49-year-old company 


Foy, chairman of the 


that has annual sales in excess of 
$300 million, 
search center as “one of the most 
advanced in the country.” Situated 
on a 176-acre site about 20 miles 
Pittsburgh, the 
eventually will 


described the _ re- 


east of center 


house over 1500 
scientists and their assistants 
about four times its present pop- 
ulation. 

The center consists of a 5-story 
administration 


building (which 


houses the executive offices, li- 


brary and cafeteria), three 3- 


story interconnecting laboratory 
wings and several outlying auxil- 
iary buildings. In these buildings, 
Koppers’ people will be working 
on such projects as the develop- 
ment of new and improved protec- 
tive tar coatings; spectroscopy, 
the processing of liquid and gase- 
ous effluents, new and improved 
plastics products, and the desalin- 
ization of sea water. 

With regard to protective tar 
coatings, GAS Magazine asked Foy 
if Koppers had any plans for en- 
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Principal construction is now completed 


in Somervell Park, Monroeville, Pa. 


tering the field of marketing coated 
pipe itself instead of just produc- 
ing coatings and selling them to 
pipe manufacturers, such as _ it 
does in the case of Republic Steel’s 
X-Tru-Coat. “As long as someone 
Republic is marketing 
plastic-coated pipe, we'll stay out 
of that field. If no one was ag- 
gressively marketing such a prod- 
uct, we might consider entering 
the plastic-coated pipe selling mar- 


such as 


ket,” he answered. 

Of interest to GAS was the build- 
ing that housed the heating and 
air conditioning units. With natu- 
ral gas supplied by the Equitable 
Gas Co., a Combustion Engineer- 
ing boiler is capable of producing 
35,000 lb of steam per hour with 
an operating pressure of 300 psig. 
The system is designed for 500 
psig maximum. 

Two Trane units produced ap- 
proximately 600 tons of refrigera- 
tion each and space has been pro- 
vided to house an additional 1800 
tons of refrigeration equipment 
when future expansion of the re- 
search center has been completed. 
The compressor is a single-stage, 
double-acting, vertical reciprocat- 
ing unit made by Joy Manufactur- 
ing Co. It is rated at 300 cfm. 

The combination units are ex- 
pected to consume an estimated 
56,920 Mcf of gas annually with a 
high monthly average of 8717 Mcf 
in January, versus a low of 798 
Mcf in July and August, serving 
214,479 sq ft of area in the build- 
ings. The gas for the center comes 


at the new Koppers Research Center 


from a 700-psig Equitable main- 
line. Two cuts bring the pressure 
down to 7 lb, which is sufficient for 
the boiler room operation. How- 
ever, the various laboratories have 
different requirements, so each 
has its own regulator to bring 
the pressure down to inches of 
water column. 

Charles W. Riegler, manager of 
mechanical services for Koppers 
research facilities, was most defi- 
nite in telling GAS why he pre- 
ferred natural gas to operate the 
boiler plant. Although the standby 
system is fuel oil-fired, Riegler 
said, “There’s no comparison on 
the cost of gas vs. oil, considering 
the owning and operating costs. 
It’s economically better for us to 
burn gas rather than oil.” 

Another reason Riegler said he 
preferred gas to oil was that be- 
cause of the critical nature and 
exacting requirements of the type 
of work being done in the labora- 
tories, he felt that a gas-fired sys- 
tem would better provide the con- 
sistency of temperatures 
sary. Koppers operates eight other 
research and development facili- 
ties, one of which is in nearby 


neces- 


Varona, Pa., and also utilizes natu- 
ral gas. It was the result of studies 
there that helped Riegler form his 
opinions. a 


By WILLIAM T. HARPER 


* Eastern Editor 
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URING the month of July, 

some officials of leading United 
States natural gas companies toured 
about 8000 miles in the Soviet Un- 
ion reviewing various phases of gas 
operations under a scientific and 
cultural exchange agreement signed 
by the two countries in 1959. Mak- 
ing the trip were B. D. Goodrich, 
senior vice president of Texas East- 


ern Transmission Corp.; R.B.Stew- 
art, vice president of Phillips Pe- 
troleum Co.; E. H. Smoker, presi- 
dent of United Gas Improvement 
Co.; P. W. Kraemer, vice president 
of Minneapolis Gas Co.; F. W. Bat- 
ten, vice president of Columbia Gas 
System; H. A. Eddins, president of 
Oklahoma Natural Gas Co.; S. J. 
Cunningham, senior research engi- 


neer for American Gas Association; 
and William R. Connole, attorney 
and former FPC commissioner. 
e 

GAS’ Ken Kridner talked with 
three of these men, looking particu- 
larly at the subject of compressor 
station automation, distribution 
system operation and meter station 
operation. 


The Volga Gasmen 


B. D. GOODRICH 


an expert on stations 

At a press conference in Hous- 
ton, Baxter Goodrich of Texas 
Eastern Transmission Corp., dis- 
cussed the recent tour of gas facili- 
ties in the Soviet Union. Goodrich 
was particularly interested in pipe- 
line operations, equipment and 
technique. 

Discussing natural gas in Russia, 
Goodrich stressed that the industry 
is state owned and controlled. Soviet 
counterparts of the American per- 
sonnel readily admitted superiority 
of the United States in technology, 
material quality and operating 
know-how. The Russians pointed 
out that the USSR will not waste 
material by duplicating transmis- 
sion facilities into the same area. 
That this is true is signified by 
their proposed construction of two 
40-in. lines from the Black Sea area 
to the industrial region being de- 
veloped in the Ural Mountains— 
these lines to be designed and in 
operation by 1965. The twin 40-in. 
tubes will represent some of the 
largest diameter pipeline in gas 
transmission service when they are 
placed in operation. 

Speaking of automation in the 
Russian gas industry, Goodrich 
said that Soviet claim for automa- 
tion of their compressor facilities 


Continued on page 100 
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H. A. EDDINS 


-on distribution 


Another participant in the 
month-long tour of Russian facili- 
ties was H. A. Eddins, president of 
Oklahoma Natural Gas Co. Recog- 
nizing his extensive knowledge of 
distribution problems and opera- 
tions, our Kridner contacted Mr. 
Eddins for his views on the Soviet 
domestic gas front—the gas con- 
sumer. 

Eddins had the opportunity to 
talk with persons in charge of dis- 
tribution operations in Moscow and 
Kiev. Handling gas distributed for 
domestic purposes in Russia dif- 
fers greatly from Tulsa and other 
communities in this country, par- 
ticularly in matters of billing and 
connection. 

Many domestic natural gas con- 
sumers in the United States would 
be rudely awakened should they ap- 
ply for gas service in Moscow. Be- 
fore a customer is permitted to in- 
stall gas in his living quarters, he 
must first complete a course of in- 
structions designed to teach him 
how to use gas properly and how to 
maintain and service his gas equip- 
ment. After completing the course 
of instruction satisfactorily, the 
customer is given a book of coupons 
costing about $10 (the exchange 
rate was 9 rubles for $10). This 


Continued on page 100 


P. W. KRAEMER 


town border stations 

Paul W. Kraemer, vice president 
in charge of operations for Min- 
neapolis Gas Co., was particularly 
interested in the town border sta- 
tions, instrumentation and gas han- 
dling in the Russian operations. 
Our discussions with Mr. Kraemer 
were trended to the progress Soviet 
technicians have made toward ac- 
curate gas measurement, determin- 
ation of gas quality and gas ac- 
counting. 

Town-border stations on Russian 
systems resemble those used in the 
U. S., Kraemer stated, except that 
instruments for determining gas 
quality were not in evidence. Eight, 
10- and 12-in. meter tubes using 
orifice flanges and flange taps were 
used with pressure instruments re- 
cording the static and differential 
pressures. However, Kraemer 
stated that he did not see a tem- 
perature recorder at any station 
although he did notice a mercury 
thermometer in one thermometer 
well. 

Quality instruments were con- 
spicuous by their absence at the 
town -border stations. Kraemer 
failed to see a gravitometer or dew- 
point recorder while in Russia, and 
only a single calorimeter (that a 
Junkers type) used at a mixing 


Continued on page 102 
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GOODRISH 





apparently has reference to use of 
telemetering for transferring data 
to a remote point. There is no evi- 
dence that they plan to use auto- 
matic or remote control of their 
engine operations. An interesting 
phase of Mr. K’s gas industry is 
that projects apparently are de- 
signed to provide work for con- 
struction personnel putting in seven 
hours a day for six days a week 
throughout the year. A pipeline 
project appears to have no exact 
deadline for completion—but rather 
work 
everyone has a job and is busy. 

In 1958 the Soviet 


sumed 487 million tons of standard 


progresses to assure that 


Union con 


fuel of which 10.2 per cent was 
produced from oil and 6.2 per cent 
from natural gas. Coal furnished 
74.4 per cent of total fuel require- 
ments for that year. By 1965, the 
Russians claim their fuel require- 
ments will have increased to 700 
million tons of standard fuel—na- 
tural gas supplying 21.4 per cent 
or an increase of more than 250 
per cent over 1958. Oil’s contribu- 
tion will increase by 40 per cent 
to a total of 14.6 per cent, while 
coal will drop to 58.6 per cent of 
the total requirements. 

A large portion of Soviet gas pro- 
duction is consumed in industrial 
plants, requiring 89 per cent of to- 
tal production in 1950 and increas- 
ing to a predicted 94.5 per cent by 
1965. Russia had 17,000 kilometers 
of natural gas pipelines in opera- 
tion in 1959, added an additional 
4500 kilometers in 1960, and they 
predict they will have a total of 
10,000 kilometers of gas pipeline in 
service by 1965. 

Goodrich had the opportunity to 
visit a number of the compressor 
stations on the Russian pipeline 
system. He reported that the qual- 
ity of building construction was in- 
ferior, either concrete or brick be- 
ing used in the construction. En- 
gines in use are the reciprocating 
type varying in size from 1000 to 
1250 hp—many were Clark Bros. 
units purchased Stateside prior to 
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discontinuance of trade in these 
Newer units are either elec- 
trical drive or gas turbine. Their 
turbine units are produced in Len- 
ingrad and the quality seemed very 
good. Although the American dele- 
gation noted the absence of good 
housekeeping practices and the lack 
of safety precautions at the Rus- 
sian compressor stations, Goodrich 


items. 


added that the equipment was per- 
forming very well. 

Operating conditions on the So- 
viet gas transmission system ap- 
peared to compare with those ex- 
perienced in the States. The op- 
erating pressure on the system was 
Many of the 
gas lines have 6 ft of cover. In 


between 840-850 psig. 


testing the pipeline prior to opera- 
tion, the Russian gasmen test to 
10 per cent above the proposed 
working pressure. In the event 
they are in a hazardous area, the 
test pressure is increased to 25 per 
cent above proposed working pres- 
sure, 

Officials making the trip were 
impressed by the large number of 
women used in the Soviet Union for 
heavy construction projects. Good- 
rich stated that he saw women 
working on the pipeline digging 
ditches, driving heavy equipment 
and in the pipe coating crew. Sev- 
enty-five per cent of the crews on 
railroads are women. 

Of particular interest was Good- 
rich’s observation of railroads and 
subway facilities. He rated their 
railway system as excellent—their 
rolling stock is comparable to that 
used for commuter trains in the 
east. Their subways are superior. 
The underground subway stations 
resemble with elaborate 
marble work, statues and paintings 
evident. 


castles 


The underground subway 
stations in the large cities visited 
are some 300 ft below ground. Ac- 
cess is by escalators—the finest 
quality that Goodrich had seen. The 
escalators operate at high rate of 
speed, and often are constructed 
for a 45-deg ascent. In many in- 
stances, they are so long it is dif- 
ficult to see the top from the bot- 
tom. 


As if to provide a startling con- 
trast for the Soviet citizen from 
the elaborate facilities, 
apartment houses are of poor qual- 
ity, stereotyped in appearance, and 
constructed of precast concrete or 
masonry on the exterior. 
citizen is allotted approximately 100 
sq ft of floor space for his living 
requirements. 


subway 


Each 


The American gas industry rep- 
resentatives had the opportunity to 
visit Sochi, the Russian resort area 
on the Black Sea. They found a 
startling contrast to the apartment 
house existence in Moscow. There 
were huge beautiful buildings built 
on hillsides, each building owned 
by a different trade. A portion of 
each worker’s compensation is the 
privilege of spending his vacation 
at this summer retreat. There is 
no charge to the worker for this 
vacation except to pay part of the 
As one of 
the men commented on hearing this 

“the incentive given the Russian 
worker is the opportunity to live 
two weeks out of each year like a 
capitalist.” 


cost of transportation. 


EDDINS 





coupon book verifies that the holder 
is using gas in his home and states 
that he has a certain number of 
people in his family. At the end 
of the month, the customer takes 
his coupon book to the ministry of 
gas and is billed for gas used ac- 
cording to the number of people in 
his family—the Russians have evi- 
dently developed their usage fac- 
tor based on a per head count. 

Eddins asked at one distribution 
office about complaints on service 
and how they were handled. He 
was told that all complaints were 
received on a telephone located on 
a nearby desk. Observation revealed 
that the phone did not ring while 
he was in the office. As Eddins 
stated—‘‘No wonder, they repaired 
their own.” 

Gas service for a family in a new 
apartment building will usually con- 
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Why it pays to specify 
field-proven National 
wellheads for LPG 
and natural 
gas storage wells 


Mobil Oil Company engineers wanted a wellhead for 
this Midland, Texas, LPG storage well that would 
permit working 342” O.D. Tubing under pump pres- 
sure while washing out the storage cavern. 


National Supply recommended a standard 6” Series 
600 wellhead, with 342” stripper rubber, that han- 
dled the job. The wellhead was installed six years ago 
and still looks like a new unit. 


Here are two reasons why gas storage field engineers 
turn to National Supply when they have special 
problems: 


First, National Supply has a complete line of ad- 
vanced wellhead assemblies. Frequently, special 
problems can be handled with standard National 
equipment, without incurring special costs. 


Second, National Supply has an experienced staff to 
define special needs, recommend the proper units 
and build them to meet your toughest requirements. 


It will pay you to investigate National wellheads next 
time you buy. Simply call your nearest National Sup- 
ply representative, or write to National Supply Divi- 
sion, Armco Steel Corporation, Two Gateway Cen- 
ter, Pittsburgh 22, Pa. 





This National Supply wellhead is installed in the Mobil Oil 
Company storage field near Midland, Texas. Depthis 1700 
feet. Maximum working pressure is 825 lbs. Well capac- 
ity is up to three million cu. ft. of butane-propane gas. 





€ ? ee 
ARMCO National Supply Division 
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sist of a small gas range and a hot on each floor which may serve up 
water heater in the kitchen—nor- to 60 people. 

mally there will be three families When Eddins inquired as to the 
for each kitchen. A central heat- loss in the distribution system, he 
ing plant will furnish circulating was informed that the loss was less 
hot water for heating in the win- than 2 per cent. The gas is me- 
ter. There is one community bath tered at a town border station and 
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You've made a worthwhile investment in this pipe. You’ve spent some more 
on cleaning and coating. Why risk the cost of digging it up in a few years to 
repair corrosion damage? 

With ERP protection you won't need to. Electro Rust-Proofing takes care of 
those pinpoints of corrosion that even the best coating cannot prevent. When 
your pipeline is laid, ERP makes a test survey to determine your needs. Once 
cathodic protection is installed, a periodic service visit by ERP engineers 
keeps your pipeline new—for good. They adjust your protection as your 
needs or environmental conditions vary. 

ERP installs corrosion protection anywhere ... at any time. But your greatest 
savings come if you call ERP early . . . if you plan your protection while you 
plan your pipeline. Write ERP today— Dept. E.55.41. 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 





30 MAIN STREET. BELLEVILLE 9.NEW JERSEY 
CABLE: ELECTRO. NEWARK. N. J. 


then delivered to the customers by 
head count. There was no explana- 
tion of how the 2 per cent loss value 
was derived, considering there is no 
measurement downstream of the 
town-border station. 

All gas is odorized in the field 
before being transported through 
the transmission pipeline to the 
metropolitan areas. Mercaptans are 
used for odorizing. 

People in the United States are 
curious as to the spiritual life of 
the Russian people, Mr. Eddins 
commented. A dramatic portrayal 
of the lack of church activity in 
Russia may be visualized by con- 
sidering that there are only 17 ac- 
tive churches in Moscow—a city of 
7.5 million people. By contrast, 
in Rome there are 1000 active 
churches and only 2.5 million peo- 
ple. But, more important, in Rus- 
sia the government requires that 
the people supply financial support 
for the church. Where many peo- 
ple earn only about 70 rubles per 
month—where suits cost about 77 
rubles and utilities some 9 rubles 
per month, there is little left for 
support of the churches. 





KRAEMER 


station at Leningrad. Although he 
was given the composition of the 
gas passing and advised of its 
calorific value, he failed to see a 
low temperature distillation unit 
or other equipment for gas analysis. 
Handling of gas charts differed 
greatly from the practice in this 
country. Personnel of the distribu- 
tion group at the town-border sta- 
tions change the charts and send 
them in. Kraemer stated that in 
his conversations he was told this 
was the last the distribution people 
saw of the chart—their next know]- 
edge of the calculation of gas vol- 
ume was receipt of the bill itself. 
A slightly different procedure 
exists with industrial customers. 
Here the charts are removed and 
calculated by the customer who 
then sends a check in for the 
amount due. eS 
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Trunkline uses Solar Gas Turbine 
compressor in pipeline station 


Currently “on-line” at Trunkline Gas 
Company’s Cypress, Texas, pipeline 
compressor station is an 1100 hp 
Solar Saturn gas turbine-driven cen- 
trifugal compressor set. In this appli- 
cation, it pumps up to 60 million cu 
ft of natural gas per day. 

At Cypress, Trunkline is helping 
to pioneer a new concept: the use of 
a high-speed, turbine-driven centrif- 
ugal compressor in the low-volume 
range. Traditionally, reciprocating 
equipment has been the most prac- 
tical in the range from 75 to 1000 
inlet cu ft per minute at up to 1500 
Ibs pressure. 

However, the availability of indus- 
trial high speed drivers, such as the 
Solar Saturn T-1000 gas turbine 
engine, has provided the impetus for 
Solar to design and build a line of 
efficient, long-life centrifugal com- 
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pressors for this range. 

The Trunkline installation is “oth 
the size of conventional compressor 
sets, costs an estimated *srds as much 
to install and will run on a variety of 
fuels. At Cypress, for instance, the 
Solar compressor set runs on natural 
gas from the line. It would also run 
on gasoline, diesel fuel, kerosene or 
LPG fuels. 

Another advantage of Solar com- 
pressor packages is the fact that a 
complete turbine-driven 1100 hp unit 
weighs less than 10,000 Ibs and occu- 
pies under 300 cubic feet of space. 
It is easily portable. 

Solar compressors are also ideal 
for field boosting. One Saturn 
turbine-powered set will deliver as 
high as 100 million cu ft per day. A 
unique modular concept of inter- 
changeable compressor staging 


allows quick, easy field changes to 
accommodate changing pressure and 
flow requirements. 

Solar’s industrial turbomachinery 
is designed for rugged use. Solar 
turbines start instantly without warm 
up and are ideal for remote or 
unattended operation. Ranging from 
50 to 1100 hp, they can deliver more 
power per pound than conventional 
engines for pumping, electric power 
generation, oil well servicing and 
other prime mover requirements. 

For more information about Solar 
turbomachinery, write Dept. J-153 
Solar Aircraft Company, San Diego 
12, California. 


SOLAR WW 


A subsidiary of international Harvester Company 
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10131 NATIONAL BOULEVARD, LOS ANGELES 34, CALIFORNIA 


Northern Illinois Gas Company 
bought the practical ISI GO9 


Information and Computer System 


Northern Illinois Gas 
Company’s Gas Dispatching 
System will utilize an ISI 609 
Information and Computer 
System to monitor 60 
metered gas transmission 
pipeline tap stations and one 
underground storage field. 


The System will ultimately 





supervise all 60 stations, 
providing complete control 
of the entire gas system 
from a central station. 
Don’t fail to include ISI 
when you ask for bids. The 
reasons are explained in 
the “609” and “Facilities” 


brochures. Write for them or 





contact your nearest ISI office. 





INFORMATION 
SYSTEMS 
INC. 


SYSTEMS DIVISION 
PRACTICAL INFORMATION 


Regional Offices in New York City + Chicago 


FOR 


Wilmington, Del. + Houston * Los Angeles QUA telmha 4-14 hater 


S. D. WHITEMAN, president of 
Natural Gas Co. 
since 1946, has been named chair- 
man of the board and chief execu- 
tive officer. THOMAS CREIGH, JR., 
vice president in charge of produc- 
tion, transmission and gas supply, 
is now president and principal op- 
erating officer. FRANK FLAGG, who 
held the discontinued office of ex- 


Kansas-Nebraska 


ecutive vice president, was named 
financial vice president. Three 
newly named vice presidents are 
FRANK SOLDAN in charge of mer- 
FRED STEFFENS, who is 
also secretary and controller; and 
STEPHEN D. Forp, JR., in charge of 
JAMES 
ASBURY succeeds Ford as chief en- 
gineer and JOHN ASHBURN  suc- 
ceeds Asbury as senior engineer. 


chandising; 


production and gas supply. 


D. C. Navarre 


RICHARD P. HILL, with over 30 
years in the gas industry, was 
elected president of MidSouth Gas 
Co., Little Rock, Ark., succeeding 
CARL E,. CLOUD who resigned to be- 
come president of 
Utilities Co. 


Michigan Gas 


DONALD C. NAVARRE joined the 
staff of the Great Falls (Mont. 
Gas Co. as sales manager. He was 
formerly with the City Gas De- 
partment in St. Petersburg, Flor- 
ida. 


DONALD W. WAACK now man- 
ager of sales promotion at Bucyrus- 
Erie Co., South Milwaukee, Wis. 
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KENNETH R. DANIEL was elected 
executive vice president of the 
American Cast Iron Pipe Co., Bir- 
mingham, Ala. 


Tom K. DAVIS was elected presi- 
dent and a director of East Ten- 
nessee Natural Gas Co., Houston. 


GEORGE H. HAMCKE, factory sales 
representative of The Cleveland 
(Ohio) Trencher Co., retires after 
35 vears in the industry. 


FRANCIS J. DUNLEAVY is general 
manager, Communications and Con- 
trols division, Radio Corp. of Amer- 
Ica, New York. 


HERMANN F. BOTTCHER named 
director of manufacturing and op- 
erations services for the manage- 
ment consulting division of Ebasco 
Service Inec., New York. 


K. R. Daniel 
ACIPCO 


K. Fairchild 
Lancaste 


W. D. DOWDEN is now manager, 
regulatory gas accounting of Sun 
Oil Co., Dallas. 


R. KENNETH FAIRCHILD appoint- 
ed research and production engi- 
neer of Lancaster Meter Parts ( 0.; 
Lancaster, Ohio. 


JOHN P. CARTWRIGHT now vice 
president, Machinery Group of 
Dresser Industries, Inc., Dallas. 


ROBERT LEE SAWYIER, JR.. now 
director of commercial sales for Pa- 
cific Gas & Electric Co., San Fran- 
cisco, succeeds STANLEY O. BLOIs, 
recently named Colgate division 
commercial manager with head- 
quarters in Marysville, Calif. 
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from SPl’s new Alton, Illinois Plant 


comes STANDARD X-TRU-COAT 


Standard Pipeprotection’s new plant at Alton, Illinois has been ship- 
ping Standard X-Tru-Coat pipe to the Southwest and West since 
early July. Sizes available include 34” Nom. through 442” O.D. 


X-Tru-Coat high density polyethylene plastic coating for pipe is pro- 
duced under the DeKoron process — Pat. Nos. 2,447,420 and 2,467,642 
—and is extruded on pipe over a pressure sensitive adhesive. 


Standard Procedures assuring top quality prevail at the Alton, 
Illinois plant, as they have for many years at SPI’s coating and 
wrapping plant in St. Louis. In-Transit privileges are available at 
both plants from any pipe mill. 


Standard Pipeprotection, with the introduction of X-Tru-Coat, has 
continued to contribute to the progress of the oil and gas industry. 


Write for complete information and 
for Price List Number X-1. 


a3) 
standard pipeprotection inc. 
3000 SOUTH BRENTWOOD BLVD. « ST. LOUIS 17, MISSOURI 
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PEOPLE 


A MANUAL ON THE USE OF 


| LEO C. MUELLER, JR., promoted 
to vice president in charge of sales 
in Atlanta, Ga., with Steel & Asso- 


ciates, Inc. 


LEONARD H. VOELKER was named 
an to the newly created post of in- 


dustrial development manager by 
Washington Natural Gas Co., Seat- 


in the Natural Gas Industry tle. 


Third Printing—Just off the Press ROBERT J. BECKER has joined the 


sales staff of Pipeline Products 
1961 field reports from five utilities. Inc., Houston. 

1960 data—estimates of 1961 usage. 

Map of plastics pipe usage in 34 states. R. KING EGGER has rejoined 
Cooper-Bessemer Corp., Mt. Ver- 
non, Ohio, as a sales engineer. He 
was in the U. S. Air Force from 
1953 until rejoining C-B on Aug. 1. 





JOHN C. STONEMAN, assistant 
general manager of Cambridge 
(Mass.) Gas Co., becomes assistant 
general manager of Worcester 
(Mass.) Gas Light Co. 





Two new home service advisers 
with Ohio Fuel Gas Co. are: MARIE 
FLEMING with the Alliance office 
and JUDITH MILLER with Ashland 
office. H. C. HEFLINGER associate 
district manager of the Lake Erie 
district has retired after 44 years’ 
service to the gas industry. 


New appointments with the Lux 
Time division of Robertshaw-Ful- 
ton Controls Co., Richmond, Va., 
are: ARTHUR E. B. TANNER to man- 

_ aging director; PAUL A. LUX gen- 
eral manager, Waterbury, Conn.; 
EUGENE T. CRANDALL general sales 
manager, industrial and JAMES M. 
C. TIGHE general sales manager, 
commercial; FRED LUX, JR., general 

This manual provides a wealth of background information manager of the Lux Time (Can- 

ada), Ltd.; Epwarp A. Koss gen- 
eral manager in Tennessee; WIL- 

LIAM F. CAHILL controller and an 

assistant secretary. 


invaluable to gas distribution men responsible for plastics 
pipe applications. 

It traces the development and progress of plastics piping in 
the gas industry, details the properties and performance of 
these piping materials in gas systems, and describes both 
routine and unique applications gas companies are making 
of plastics. 








b IR « HE Natiows ATORAL 61s Mave) 
Dept.G © 198 S. Alvarado St., Los Angeles 57, Calif. 

Send me .... copies of Plastic Pipe and Fittings. Payment enclosed. 
NAME 

ADDRESS 


CITY LONE STATE 


L. H. Voelker 
Washington 
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BERNARD HUSOCK, chief engineer 
for the Cathodic Protection division 
of Harco Corp., Cleveland, Ohio was 
awarded first prize for his technical 
paper, “Effects of Electrical 
Grounding Systems on Corrosion,” 
by the American Institute of Elec- 
trical Engineers. 


WILLIAM HARKNESS promoted to 
district superintendent, Ridgewood 
Gas Distribution department of 
Public Service Electric & Gas Co., 
Newark, N. J., succeeding ARTHUR 
BARROWCLOUGH recently trans- 
ferred; JAMES C. COSTELLO to divi- 
sion superintendent, Southern divi- 
sion, succeeding NORMAN C. SMALL 
retiring after 41 years’ service; 
WALTER H. BROWNING to division 
service engineer Southern division; 
and WALTER W. WERDER division 
service engineer, Hudson division. 


DONALD E. SHIVELY is now divi- 
sion manager of Southern Counties 
Gas Co.’s eastern division, head- 
quartered in Pomona, Calif., suc- 
ceeding HOMER R. MEAD who re- 
tired after 25 years with the com- 
pany. 


JOHN W. BuRG was named divi- 
sion superintendent for Connecti- 
cut Light & Power Co.’s Housatonic 
division and is succeeded’ by 
THOMAS F. KEENA as division su- 
perintendent. 


J. RUSSELL WALL now assistant 
general manager of the Tapecoat 
Co., Evanston, III. 


Several new appointments with 
Robertshaw-Fulton Controls Co., 
Richmond, Va. are: ERNEST M. 
TEICHERT and CLARENCE WANTZ 
now assistants to the general man- 
ager of the Thermostat division; 
WILLIAM CARLE OLMER to shop 
superintendent replacing Teichert; 
CHARLES D. BRANSON succeeds 
Wantz as chief engineer; JOHN J. 
GARDNER is now manager, manu- 
facturing engineer, 


Tapecoc 
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The null search system, teamed with 
Tinker and Rasor all-transistorized, 
Pearson-type Detectors, has greatly sim- 
plified the location of electrical shorts 
and holidays in underground pipe coat- 
ings. Findings are made within inches 
because the null is a positive factor which 
is either present or not present. 


The Tinker and Rasor Underground 
Detector employs a transistorized oscil- 
lator which generates a 15 watt, 750 cy- 
cle, stable A.C. audio-frequency signal. 
Two 750 cycle resonate filters in the 
receiver reject unwanted signals. Using 
a low impedance search coil, one man 
can inspect a buried line at a rapid walk. 
Shorts will be indicated sharply and 
surely. A two man team is equally effec- 
tive in locating holidays. 

Tinker and Rasor has prepared a com- 
plete data kit which describes the null 
search system as well as other recom- 
mended procedures for inspecting pro- 
tective coatings. Material includes 
technical data on equipment, general 
discussion of types of detectors, theory 
of operation, etc. 


Engineering Note: 
To insure a perfect application, include 
Tinker & Rasor Holiday Inspection. 
Write for specification guide. 


Quality Control for Coating Application 


TIiNKRER F&F RASOR 
417 Agostino Road, P.O. Box 281 * San Gabriel, California 


107 





AL-429 
ALUMINUMCASE 


For Small industrial 
and Commercial Loads 


¢ Compact and light weight — 
only 18 Ibs.—savings in shipping, 
handling and setting costs. 


* Available with Temperature 
Compensation 

* Die-cast, one-piece aluminum 
alloy body — high resistance to 
impact damage-—steel connection 
threads eliminate galling. 

* Bellows-type Duramic dia 
phragms for all fuel gas services 
* Rated capacity of 425 cfh at \4- 
inch w.c. differential with 0.64 sp 
gr. gas—10 psi maximum working 
pressure—1'4-in. MC connections 
¢ Longest service life at lowest 
cost per meter per year of service 


See Bulletin 317 for details 


AMERICAN 


METER COMPANY 


Sales Offices in Principal Cities 
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PEOPLE 


I. E. ROWE of Shreveport has 
been appointed utilization director 
for the entire distribution division 
of United Gas Corp., Shreveport. 


CHARLES L. YOST, industrial de- 
velopment manager of The Peoples 
Natural Gas Co., Pittsburgh, re- 
cently retired; ROBERT G. BASHORE 
is now manager of area develop- 
ment; LURTING K. BEATTY is com- 
mercial and air conditioning sales 
manager; and LLoyp A. WHITE is 
assigned to the operations depart- 
ment. 


Four new engineers in the in- 
strument division, field sales de- 
partment of Bristol Co., are: EL- 
WIN R. BERG, Chicago; JOHN W. 
BIRKENBERGER and J. TRUDEAU, 
Waterbury; GLENN B. FINNEY in 

Louis. 


KENNETH E. MANNER, assistant 
secretary of Cities Service Gas Co., 
named to the Board of Directors. 


T. D. Lyons elected vice presi- 
dent, administration, Industries 
Group, Allis-Chalmers Mfg. Co., 
Milwaukee; W. S. PIERSON suc- 
Lyons as comptroller with 
KE. A. SPIKA succeeding Pierson as 
assistant comptroller. 


ceeds 


Two senior officers of B. C. Elec- 
tric Co., Vancouver, B. C., have re- 
signed but continue with the B. ¢ 
Power Corp. J. LORNE MCLEAN 
remains as vice president and 
treasurer and D. M. M. GOLDIE, for- 
merly general solicitor, has accept- 
ed a legal assignment. 


ANTHONY G. BARAGONA appoint- 
ed advertising and public relations 
manager for Bendix Computer di- 
vision of The Bendix Corp., 
Angeles. 


T. S. BUSHNELL now sales man- 
ager, special products in Louisville, 
Ky., for Tube Turns Plastics Inc. 
Other changes in personnel are: 
JAMES L. SHEEHY to succeed Bush- 
nell in Chicago; CLIFF M. SPRING- 
MEIER Sheehy in San 
Francisco. 


Los 


succeeds 


G. NINDE LAWSON 
ordinator 
in Ohio 
office. 


named a co- 
of customers accounting 
Fuel Gas Co.’s Columbus 





Need five first class combination fitters and gas 
appliance servicemen. High school graduates age 
25 to 40, minimum of six years of servicing ex- 
perience on all types of gas appliances and air 
conditioning equipment. Hourly rate $3.10 plus 
if you qualify telephone (collect) 
Frank Keller or John Bolender care North Shore 
Gas Co., Waukegan, Ill 
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Model G 


Model H 


Testing barhole 
for gas leakage 


Two J-W portable 
gas detectors 

give reliable, 
trouble-free service 


J-W SNIFFER, Model G, is used for 
a general-purpose combustible 
gas detector. Scale is graduated 
from 0-1.0 Le.l. (lower explosive 
limit) for all common gases and 
vapors. Light in weight (4 lbs.), 
simple to use and maintain. 


J-W GAS-POINTER, Model H is 
ideal for testing barholes for un- 
derground leaks in natural gas 
lines. Also used for testing man- 
holes, valve boxes, etc. Two scales: 
0-1.0 Le.l. and 0-100% (pure) gas. 
Exclusive design eliminates elec- 
trical switching or zero shift 
when changing 

from one range 

to the other. 


Descriptive literature on request. 


/... Johnson- 
A Williams, Inc. 


. _7” Palo Alto 11, California 


Synonymous with safety since 1927 


Canadian customers please write: 
Safety Supply Co., Toronto, Ont. 
Fleck Bros. Ltd., Vancouver, B.C. 


© J-wW 1959 
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JOHN F. RICH, chief executive 
officer of the New England Gas & 


Electric Association and its sub- 
sidiary operating companies, has RF 
also. become president of the 


NEGEA Service Corp. He succeeds 


HALL M. HENRY, who has reached 
retirement date. Henry continues 
as a vice president, director and 
consultant. CHARLES T. ABBOTT, a 
vice president of the NEGEA Ser- 
vice Corp., becomes executive vice 
president of the company. 


ROBERT LINQUIST appointed to 
the post of vice president of engi- 
neering at Security Valve Co., 
South Pasadena, Calif. 


SELDEN A. STONE to drill sales 
manager of Bucyrus-Erie Co., 
South Milwaukee, Wis., succeeding 
GEORGE D. GRAYER, who has been 
appointed sales manager of the 
company’s newly formed midwest- 
ern region. 


POMEROY DAY named a director 
of the Connecticut Light and Power 
Co., Hartford. 


RAYMOND S. FRIES named man- 


ager of manufacturing and engi- ; i ; foolproof 


neering, Brown Instruments divi- 


sion of Minneapolis-Honeywell. J - crossings 


EARL W. BALL, with Esso Region 
of Humble Oil & Refining Co., 
named coordinator of railroad, in- 
land marine and gas transmission 
line sales in Houston. 


ALFRED H. CERCONE appointed ST E a L 


manager, parts service, marketing 


arrison St” PUPELINE INSULATING SPACERS 


You cannot afford not to buy 

Deaths the strongest, safest insulating spacers ever produced! 

VINCENT T. MILES, 57, former 
treasurer of Long Island Lighting RUGGED HEAVY DUTY STEEL BODY, hot dip galvanized and enameled the distinctive 
Co., at the New York Infirmary in PLICO Yellow. Defies corrosion and abuse. Complete lines in 6, 8 or 12-in. body widths. 
Manhattan. Miles joined LILCO in 
1926 as accountant and financial 
statistician. Named assistant treas- 
urer in 1942, he became treasurer 
in 1945. Long an active member of 
AGA, Miles served as assistant FLINT-HARD MICARTA SKIDS shrug off abrasion and heaviest loads. Outstanding 
treasurer from 1945 to 1953 and as dielectric and mechanical qualities give unusual margin of safety. 
treasurer from 1953 to 1960. 





erated” scrap—beefed up in entire edge area to 
eliminate cuts or short-outs even if a spacer should 
cock as it is slid into the casing. Assures positive, permanent insulation. 


VIRGIN POLYETHYLENE LINER—no fillers—no ‘“‘regen- | 








Everything about PLICO STEEL Spacers—including hot dip galvanized fastenings—is 
THOMAS W. CONNETTE, 70, for- top quality . . . yet they cost no more than so-called “economy” spacers. Why 
mer vice president and manager of compromise? Why send a boy to do a man’s job? CALL YOUR NEAREST PLICO 
New York State Electric & Gas DISTRIBUTOR OR WRITE US FOR FULL DATA AND PRICES. 
Corp., in Buffalo, N. Y. 


G. GRAYDON CurTIs, assistant MARWAIS MANUFACTURING DIVISION 


general sales manager of Rochester A DIVISION OF MARWAIS STEEL CO. 
(N. Y.) Gas & Electric Corp., late 6466 Gayhart Street » Los Angeles 22 + California 
in August. RAymond 3-8831 
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For more data on any of these items use 
the Readers’ Service Card on pages 115, 116 
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1. Automatic dialer 


Bell’s automatic dial phones make 
calling faster and easier while add- 
ing new dimensions to the phone as 
a functional business tool (GEC- 
140). Two models will be offered: 
single unit card dialer (photo 
and Rapidial, which functions as 
an auxiliary to a regular phone. 
Both are intended for people who 
make many calls or who eall the 
same numbers often. 

Bell Te lephone Syste m 


2. Meter rack 


Overton’s new B&W meter and 
regulator rack fits any make of 
truck and is simple to change from 
one truck to another (GEC-790 
Rack handles a wide variety and 
number of meters. Meter rests on 
a pivoted arm, its weight holding 
the meter firmly in place. A pull on 
the top of the meter flips it over, 
making loading and unloading easy 
and fast. 

Overton Sales-Equipment Inc. 
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3. Pressure regulator 
Universal 
service gas 


Controls’ new house 
pressure’ regulator, 
Class 61, incorporates many prac- 
tical features to assure easy instal- 
lation and maintenance (GEC- 
700). A long tube extension of the 
lower case holds the case in the 
valve body, freeing both hands to 
lock the clamping ring in place, 
without losing the gasket. 

Universal Controls Corp. 


4. Horsepower meter 


Waugh Engineering’s new meter 
measures directly the horsepower 
transmitted by a rotating shaft 
(GEC-540). A transducer sensitive 
to the product of speed X torque is 
coupled directly between a driving 
machine and its load, producing a 
0 to 20-v. d.c. output signal propor- 
tional to horsepower. An Arizona 
gas company is using the horse- 
power meter with gas-fueled en- 
gines for frrigation pumping serv- 
ice, 


Waugh Engineering Co. 


5. Portable radiophone 


Motorola’s new line of Handie- 
Talkie portable, two-way radio- 
phones has fully transistorized re- 
ceivers that double battery life and 
cut operating costs in half (GEC- 
140). The new radiophones can be 
operated for as little as 9 cents an 
hour on normal duty cycles. Extra 
duty dry battery packs last 10 or 
12 days. The new line is made up 
of a wide range of models. 
Motorola Ine. 


6. Calibration device 


A new portable calibration de- 
vice, called Calmaster, allows 8- 
minute calibration of gas or elec- 
tric thermostats right on the range, 
or in the bake oven or fryer (GEC- 
540). Specially designed for appli- 
ance dealers and servicemen, Cal- 
master eliminates the need for heat- 
ing the entire oven. It is simple to 
operate and requires no previous 
experience. 

Gas Consumers Service 
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7. Fast dry coating 


Koppers Co. has a new cold-ap- 
plied, fast-drying, heavy-duty, self- 
priming coal-tar base protective 
coating (GEC-130). Bitumastic 
505 is especially formulated for use 
on the exterior surfaces of buried 
pipe, tanks and fittings, either as 
an initial protective coating or in 
patching. Its fast-drying charac- 
teristic permits rapid backfill of 
pipeline trenches. 

Koppers Co. Ine. 


8. Multiplexing system 


Collins Radio has announced 
availability of its C-8102 FSK 
Voice Band Modem, a multiplexing 
system that provides up to 18 data 
channels from a single 3-ke voice 
channel (GEC-140). Maximum 
transmission rate is 75 bits per sec- 
ond. It communicates binary data 
for teletype, telemetering, remote 
control, telephone signalling and 
other applications. 

Collins Radio Co. 


9. Gas dishwasher 


Preway’s gas dishwasher will be 
marketed this fall (GEC-285). Out- 
standing features (in addition to 
its gas operation) include: radial 
wash arms for forceful, effective 
washing action; complete flexibility 
in racking soiled dishes; a thermo- 
statically controlled water heater 
which makes possible higher water 
temperatures. 

Preway Inc. 


10. Controls 


Honeywell’s Tradeline controls 
are engineered to meet 93 per cent 
of all replacement situations (GEC- 
190). Engineers selected and re- 
engineered 170 heating and air 
conditioning controls into the 
Tradeline package for on-the-job 
replacement. The new system makes 
for better on-the-job service and 
more complete stock with fewer 
different models on hand. 
Minneapolis-H oneywell 
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11. Telemeter receiver 


A new line of 4-in. chart width 
telemeter receivers is available 
from Bristol (GEC-750). Designed 
to fit any Metameter telemetering 
system, the Series 670 instruments 
are offered with one or two pens. 
Each pen is available with one or 
two retransmitting slidewires, and 
a maximum of four individually ad- 
justable alarm contacts. 

Bristol Co. 


12. Teletypewriter 


3ell’s high-speed teletypewriter 
tape transmission system can trans- 
mit and receive more than 1000 
words per minute (GEC-140). 
Dataspeed permits a 5000-word 
teletype message from New York 
to Chicago, for example, to be sent 
via the regular telephone network 
in about 5 min. Dataspeed will also 
reduce cost of line charges for such 
transmission. 
Bell Telephone System 


Wk or ee 
13. Gas scrubber 
An Anderson Type L4-150 Hi-eF 


gas line scrubber, handling 1.6 
MMscfd of natural gas at 60 psig, 
is removing 30 gal. of liquid en- 
trainment per month from a 4-in. 
feed line from a storage well serv- 
ing stress relieving and normaliz- 
ing furnaces (GEC-720). The An- 
derson unit was installed to elimi- 
nate burner problems. 

V. D. Anderson Co. 


14. Fiberglas reinforcement 
Owens-Corning has a new rein- 
forcement to help enamel coatings 
ward off corrosive elements which 
attack underground pipelines 
(GEC-130). Glass fibers and yarns 
are pressed into a mat to form 
Coromat inner wrap—a reinforce- 
ment for the enamel which keeps 
corrosive moisture away from the 
lines. A new binder makes Coro- 
mat more flexible and easier to 
handle. 
Owens-Corning \Fiberglas 


15. Gas meters 


A second Arkla gas meter, the 
V-175, is now in production (GEC- 
560). The V-175, similar in con- 
struction to the earlier V-250, has 
a capacity rating of 175 cu ft per 
hr of .64 gravity gas at %4-in. w. c. 
pressure drop. All parts of the new 
meter are interchangeable with the 
V-250 except the valve, valve seats 
and valve drive sprocket. 

Arkla Meters 


16. Pipeline pigs 

Sweco’s new pipeline pig was de- 
signed primarily for removal of wa- 
ter after hydrostatic tests on pipe- 
lines (GEC-720). The Sweegee is 
made of foamed plastic, molded in 
a cylindrical, bullet-like form, avail- 
able in sizes to fit any pipe through 
48-in. ID. Because of the flexibility 
of the foamed material, the pig will 
not get stuck in heavy-walled river 
crossings. 
Sweco Ine. 


17. Gas-fired Finnish bath 


The stones in a Nord-Craft gas- 
fired heater reach temperatures of 
over 450 deg. F. to produce the Fin- 
nish bath of hot dry air (GEC- 
420). Dampness is increased when 
needed by spraying water on hot 
stones. Sauna room temperatures 
can be anywhere from 150 deg. to 
185 deg. as the bather desires. 
Nord-Craft Specialties 


18. Circuit booster 


General Electric’s innovation, the 
“Raser,” improves the distance cov- 
ered by transistorized two-way ra- 
dio sets in cars up to 43 per cent 
(GEC-140). Raser also provides 
clearer, sharper, more distinct mes- 
sages. According to G-E, Raser 
gives transistorized two-way radio 
equipment better sensitivity than 
tubed receivers. 

General Electric Co. 
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KRALASTIC Pipe Film... 
and Gas Handbook! 


See why Kralastic® ABS pipe has been used in more than 
16,000 miles of successful installations during the past 12 years. 


PIPE DREAMS COME TRUE: A 16 mm sound color film 
featuring the definite proven advantages of Kralastic ABS 
pipe for oil-field gathering lines, potable water transmis- 
sion, natural gas lines, domestic service, electrical conduit. 
Shows actual step-by-step installation shots. Illustrates, for 
first time, a new Emergency Gas Control System developed 
by Arizona Public Service Company. 


GAS INSTALLATION HANDBOOK... Describes installation 
and joining techniques; “hot” and “cold” tapping methods; 
compares pipe prices; gives size and working pressure 
recommendations, flow tables, physical properties, emer- 
gency control procedures; presents recommended specifica- 
tions for engineering and purchasing departments. Invalu- 
able information for all pipe users. 


Contact nearest Kralastic ABS Pipe Manufacturer for Gas Handbook and free use of film. 


NAUGATUCK CHEMICAL DIVISION United States Rubber 








EKRay al 
AS 
TIC aBs PLasry 
C PIpp 
7 
ff 
Gas 

Insta} 
H 








; ation 
a dboo, 











































Write these leading 
pipe manufacturers 
for film presentation 
and Handbook 


ARIZONA 
Arizona Plastic Extrusion Company 
1347 North 22nd Avenue, Phoenix 
Southwestern Plastic Pipe Co. of Arizona 
1837 West Roosevelt, Phoenix 


CALIFORNIA 


Amco Plastic Pipe Company 
2002 Davis Street, San Leandro 


Baldwin Extruded Products 
12200 Woodruff Avenue, Downey 


Lasco Industries, Inc. 

1561 Chapin Road, Montebello 

Sloane Manufacturing Company 

7606 North Clybourn Avenue, Sun Valley 

CONNECTICUT 

Anaconda American Brass Company 

414 Meadow Street, Waterbury 20 
FLORIDA 

Plastiline, Incorporated 

1251 N.E. 48th Street, Pompano 
ILLINOIS 

Anesite Company 

3575 Touhy Avenue, Chicago 45 
INDIANA 


Chase Brass & Copper Company, Inc. 
1609 Oliver Avenue, indianapolis 21 


Crescent Plastics, Inc. 
955 Diamond Avenue, Evansville 7 
MASSACHUSETTS 

Plymouth Cordage Company, Plymouth 
NEBRASKA 

Western Plastics Company 

1515 West Second Street, Hastings 
NEW JERSEY 


American Hard Rubber Company 

Ace Road, Butler 

Triangle Conduit & Cable Co., Inc 

Triangle and Jersey Aves., New Brunswick 
OHIO 

The Evanite Plastic Company 


Division of The Evans Pipe Company 
RD 4, Carroliton 


The Plastex Company 
3232 Cleveland Avenue, Columbus 24 


Republic Stee! Corporation 
Republic Building, Cleveland | 


Yardley Plastics Company 
142 Parsons Avenue, Columbus |5 


TEXAS 


Southwestern Plastic Pipe Company 

PO. Box I17, Mineral Wells 
WASHINGTON 

Portco Corporation 

Paper and Plastic Division, Vancouver 

Western Plastics Corporation 

3110 Ruston Way, Tacoma 2 


2 
United States Rubber 
NAUGATUCK CHEMICAL DIVISION 
Naugatuck, Connecticut 
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19. Centrifugal Compressor 


A new single stage centrifugal 
compressor from Roots-Connersville 
has been built for high temperature 
and/or high pressure applications 
(GEC-160). Model HTP is designed 
for jobs requiring working pres- 
sures from 50 to 500 psig and oper- 
ating temperatures up to 800 deg. 
F. Models come with inlet capaci- 
ties from 500 to 5000 cfm. 
Roots-Connersville 





20. Two-way radio 

General Electric is marketing a 
new personal, portable two-way ra- 
dio (GEC-140). It is described as 
the smallest, lightest, most compact 
VHF-FM man-carried communica- 
tions unit to be marketed to date 
with the transmitter and receiver 
in a single case. The “Voice Com- 
mander” will be manufactured for 
high band frequencies (132-174 
mc) with one watt transmitter RF 
power output. 
General Electric Co. 


21. Punch-lt tee 


M. B. Skinner has added a new 
model to its Punch-It tee line 
(GEC-370). The new model is made 
with a built-in compression coup- 
ling, which offers additional econ- 
omies in material and in installa- 
tion time. It comes with either a 
welding base or with a threaded 
base for use with a Skinner service 
saddle. The tee welds easily and 
takes a perfect thread. 

M. B. Skinner Co. 














22. Two-way radio 


A new “efficiency line’”’ 
pact, two-way mobile radio equip- 


of com- 


ment in the UHF 450-megacycle 
band has been introduced by RCA 
(GEC-140). The new equipment 
prov’des the several advantages of 
ultra high frequency operation at 
an initial cost comparable to VHF 
equipment. The equipment is par- 
ticularly advantageous for vehicles 


operating in metropolitan areas 


since tall buildings, ete., have little 
effect on signal power. 
Radio Corp. of America 





23. Electronic recorder 


Bristol has introduced a new 4- 
pen electronic Dynamaster recorder 
(GEC-750). Ideally suited where 
space is a problem, or where four 
simultaneously recorded variables 
must be compared on a time basis, 
the new instrument is actually four 
instruments in one case. It will re- 
cord any set of variables that can 
be transduced into an electrical 
quantity. Each pen has its own 
motor-driven balancing unit. 
Bristol Co. 





24. Gathering compressor 


Joy Manufacturing is introduc- 
ing a horizontal opposed compact, 
vibration-free, 1000-rpm gas gath- 
ering compressor (GEC - 160). 
Model WBF-52 was developed for 
direct connection to 1000-rpm nat- 
ural gas engines. Nominal hp range 
is from 200-350 bhp. Included in 
the package: air-cooling equipment, 
scrubbers, knockout drums, surge 
chambers, pumps, traps, controls 
safety devices, intra-package pip- 
ing. 

Joy Manufacturing Co. 
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25. Off-the-road vehicle 


A vehicle designed to provide 
transportation beyond the “end of 
the road” has been introduced 
(GEC-790). Remote Area Trans- 
portation Corp. said the four- 
wheeled “Desert Rat” can reach 
the least accessible places, travers- 
ing steep hills, swamp, sand and 
large rock. It uses Terra-Tires de- 
signed by Goodyear Tire for just 
such terrain as the vehicle must 
negotiate. The tires are 15-in. wide 
and 16 in. in diameter. 

Goodyear Tire & Rubber Co 


26. Ball valve 

W-K-M’s new Con-O-Sphere ball 
valve has been developed for a wide 
range of industrial (GEC- 
Major design feature is a 
“sealing capsule” of conical-shaped 
Teflon which is molded around the 
ball that controls the on-off action 
of the valve. The Con-O-Sphere 
has but seven parts: the sealing 
capsule with its integral handle 
stem; the valve body, handle, Tef- 
lon stem seal (a small washer), a 
screw-in baseplate, lock nut and set 
screw. 


W-K-M Division 


uses 


820). 


27. Pneumatic transmitter 


Barton’s Model 273 pneumatic 
transmitter has a wide range of 
applications (GEC-750). It fea- 
tures differential pressure spans 
from 0-8-in. w.c. to 0-400 psi, safe 
working pressures to 10,000 psi. 
Its heart is Barton’s rupture-proof 
dual bellows differential pressure 
unit. 

Barton Instrument Corp. 
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28. Cleaner-separator 


Blaw-Knox has published Cata- 
log 394 describing its new line of 
dry gas cleaners and liquid separa- 
tors (GEC-720). The new type 
D-LS scrubber is a combination 
scrubber, removing gas from both 
solids and liquids, separately or 
combined. 

Blaw-Knox Co. 


29. Intake snubber 


Complete information and speci- 
fications on the Burgess-Manning 
BMI intake snubber are presented 
in a new bulletin (GEC-581). The 
snubber is for use with positive dis- 
placement blowers, reciprocating 
compressors, and gas and diesel en- 
gines. 

Burgess-Manning Co. 


30. Water heater manual 


Ruud’s new 190-page commercial 
gas water heater engineers’ manual 
will be distributed personally to 
gas utility commercial departments 
upon request (GEC-860). The man- 
ual includes complete sizing, speci- 
fication and installation data on the 
three new lines of Ruud commercial 
gas water heaters, Sanimaster with 
solid copper tanks reinforced with 
steel; and two series of commercial 
glass-lined water heaters—a total 
of 15 models. 

Ruud Manufacturing Co. 


31 Control valves 

Fisher Governor’s Bulletin E600 
is devoted to control valves (GEC- 
820). The comprehensive 64-page 
manual fully describes Fisher’s 
pneumatic diaphragm and piston 
actuators and a wide variety of 
valve body assemblies. A 20-page 
specifying section contains the in- 
formation necessary for selection 
of a control valve. 
Fishe - Gove rnor Co. 


32. Regulators 


teynolds Gas Regulator has pub- 
lished two booklets on its gas regu- 
lators (GEC-700). Bulletin RV-161 
presents 8 pages of information on 
the company’s relief valves. Reyn- 
olds pilot, small volume, appliance 
and industrial equipment gas regu- 
lators are described in Bulletin 
AP-161. 
Reynolds Gas Regulator 


33. Cutting truck costs 


Ford Motor has published a new 
reference handbook of helpful hints 
to truck owners (GEC-790). “Guide 
to Cutting Truck Costs” contains 
96 pages of information that will 
assist a truck owner in obtaining 
improved service and performance 
from his truck regardless of make 
or model. 

Ford Division 


34. Valve bulletins 


Two technical brochures have 
been published by Grove (GEC- 
820). One, Bulletin G-543A, con- 
tains the latest data on Grove’s com- 
plete line of pipeline valves. The 
other, No. G-561, covers the com- 
pany’s Valv-Pak, a compact well- 
head valve assembly. 

Grove Valve & Regulator 


35. Test instruments 


Honeywell’s Catalog G-10b—48 
pages and 100 illustrations — de- 
scribes instruments and systems 
widely used in the field of scientific 
measurement, recording and test- 
ing (GEC-460). A typical product 
page includes a sharp halftone il- 
lustration, a clear concise descrip- 
tion, many primary specifications, 
and a handy reference to more 
product information. 
Minneapolis-Honeywell 


36. Instrument advances 


A 28-page bulletin from Indus- 
trial Instrument Corp. describes 
the company’s line of bellows-type 
differential pressure instruments 
(GEC-750). Also described in Bul- 
letin G-61 are advancements made 
by IIC. 

Industrial Instrument Corp. 


37. Heating controls 


A 98-page catalog from General 
Controls presents complete informa- 
tion on the company’s line of heat- 
ing controls (GEC-190). Intro- 
duced in Catalog 608.426 is the 
company’s new “Sheer Line’”’ room 
thermostats. 

General Controls Co. 


38. Pipe welder 


Air Reduction Pacific’s new Air- 
comatic pipe welder is covered in a 
4-page brochure (GEC-870). The 
new automatic welder—using the 


Aircomatic (gas metal-arc) CO, 
welding process—brings production 
speed to pipeline welding without 
the need of pipe rotation. 
Air Reduction Pacific Co. 
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39. Control instruments 

Specifications of the American 
Series 88 pneumatic controllers, 
transmitters and receivers are de- 
scribed in Bulletin 406 (GEC-750). 
Designed to control and transmit 
flow, pressure, liquid level and 
other continuous process variables, 
these instruments incorporate many 
newly developed features. 
American Meter Co. 


40. Multiple completions 


W-K-M has published the “Oil 
and Gas Well Multiple Completion 
Data Handbook” (GEC-300). This 
is a compilation of pertinent di- 
mensions and engineering informa- 
tion concerning the tubing, casing, 
and valves used in multiple comple- 
tion programs. 

W-K-M Division 


41. Product bulletin 


Cooper-Bessemer’s new 14-page 
bulletin presents the company’s 
complete line of engine and motor 
driven compressors, power engines, 
expansion engines, industrial jet- 
powered gas turbines, and En- 
Tronic control systems (GEC-160). 
Cooper-Bessemer Corp. 


42. Orifice meters 


American’s Dri-flo orifice meters 
for differential pressure measure- 
ment are detailed in Bulletin 424 
from American Meter (GEC-560). 
Designed for use where mercury is 
undesirable, the Dri-flo meters are 
available in indicating, recording, 
controlling and telemetering models 
with working pressures from 1000 
psi to 5000 psi and differential 
ranges from 0-20 to 0-400 in. w.e. 
American Meter Co. 


43. Electric welding 


One of industry’s most complete 
libraries of technical papers is be- 
ing offered by Linde (GEC-870). 
The “Linde Electric Welding Li- 
brary” contains process and appli- 
cation details on short are welding, 
mig and tig welding and spot weld- 
ing, submerged are welding, CQ.- 
flux arc welding and plasma arc 
cutting, welding and weld surfac- 
ing. 

Linde Co. 
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Problem: 


Remove DUST from 6" Crossover Line 


Between 'T'wo Large Feeder Mains 


Solution: 


HI-EF GAS LINE SCRUBBER—To protect three American 
500-B Meters serving a large residential project, a TYPE 
LDS-8-LP Hi-eF Gas Line Scrubber was installed in a 6” 
Crossover Line between two feeder mains. 


Results: 


Handling 20,000 to 200,000 SCFH of natural gas at 18 to 20 
PSIG, this purifier, with no moving parts or screens, removed 
from 1 to 70 quarts of dust per day depending on flow conditions. 
Meter maintenance, weekly dismantling and cleaning, due to 
dust accumulation has been eliminated. 


More Information: 


Specifications on 7 types of scrubbers, purifiers, separators and 
mist extractors are available in Bulletin 601. Write for free copy 
or ask for an Anderson Engineer to call. 


Hi-eF PURIFIER 


By the Manufacturers of Super-Silvertop Steam Traps 





THE V.D. ANDERSON COMPANY 


Division of International Basic Economy Corporation 


1981 West 96th Street Cleveland 2, Ohio 





NEWS 


Mobile trailer 
demonstrates heaters 


New Jersey Natural Gas Co. rebuilt and adapted 
this mobile trailer to use as a demonstration vehicle 
during its heating campaign. The trailer, painted 
blue and yellow (the company’s colors) houses a 
working Dynavent heater and a supply of gas to make 
the heater operative. Here, Mady Geschwinde, home 
service advisor for New Jersey Natural, gives a 
demonstration of the live heater. The trailer is used 
at county fairs and other public gatherings and 
by salesmen visiting prospects. 


ronan SGA home study course 
AN ORIGINAL has new edition 


LAC Southern Gas Association’s home 
LANCASTER DEVELOPMENT |. study course in natural gas distri- 
bution has come out in a second- 

| edition text. Texas A & I College 


| offers the course. 
Dr. Frank Dotterweich, director 
@ Z of the course, said the second edi- 


tion is not an extensive revision 

| “but rather represents an effort... 

VA L V Ee to provide students with the very 
| latest study material by making 

current certain statistical reports, 


C O V co Fe charts, cost figures and related ma- 
terial.” 


Over 1200 gas company em- 
ployees have enrolled in the course 
during the 18 months it has been 
available. 

Two plans are offered: an indi- 
vidual and a company plan. Under 
the individual plan, the student ob- 
tains the text and submits his an- 
swers to questions and problems 
for correction by the Texas A & I 
staff. Under the company plan, the 
company obtains the material and 

Glides over valve seat with a feather light- See ee Seeeee eee 28 


ness for maximum life and minimum friction. training department. = 
Additional information is avail- 


® able from Dr. Dotterweich, Distri- 
bution Home Study Course, Texas 
A & I College, Kingsville, Texas. 


New ignition system 
announced 


Controls Corp. of America has 
developed a direct automatic spark 
ignition system for heating equip- 
ment. The “Spark Lite” system 
was approved by the AGA Labora- 
tories Approval Requirements sub- 
committee recently. Its action 
makes possible further acceptance 
of this system for gas-fired com- 


METER PARTS CO fort heating equipment, including 
* 


unit heaters, duct furnaces, central 
Manufacturers of Quality Parts for Gas Meters 


furnaces, and infra-red radiant- 
POST OFFICE BOX 412 LANCASTER, OHIO 


type heaters. 
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Milwaukee would serve 
37 new Wisconsin towns 


If its plans are approved, Mil- 
waukee (Wis.) Gas Light Co. will 
bring natural gas service to 37 com- 
munities and two military estab- 
lishments in western Wisconsin. 
The company has presented its $14 
million plan to Wisconsin’s PSC. 

Milwaukee Gas would serve the 
communities through facilities that 
it would build and _ interconnect 
with mainline facilities of Northern 
Natural Gas Co., Omaha. Northern 
would construct facilities costing 
$8 million to make the connection. 


New Mexico mayor 
urges municipal systems 


Santa Fe (N. M.) Mayor Leo T. 
Murphy has suggested that cities 
should study the possibility of set- 
ting up their own municipal gas 
utilities to replace service’ by 
Southern Union Gas Co. 

Murphy, also president of the 
New Mexico Municipal League, 
criticized Southern Union’s ‘“ex- 
tremely high rates.” 

He said cities could purchase ex- 
isting systems or reinstall new 
ones. The town of Eunice has asked 
the state PSC to let it issue bonds 
and set up its own plant. Accord- 
ing to Murphy, the town will sell 
gas at 71 cents/Mcf, compared to 
90 cents charged by Southern 
Union. 


Southwest Gas Corp. 
in merger 


Directors of Southwest Gas Corp. 
and Las Vegas Natural Gas Pipe 
Line Co. approved a merger of the 
two firms. The merger is on a tax- 
free pooling-of-interests basis, sub- 
ject to approval by shareholders of 
both companies and by state and 
federal agencies. 

Southwest Gas, which retails nat- 
ural gas to some 40,000 customers 
in Nevada, Arizona, and California, 
will be the surviving company. Ne- 
vada Natural Gas buys gas from 
El Paso Natural Gas Co. in Ari- 
zona and wholesales it to various 
industrial plants and gas distribu- 
tors in Nevada, including South- 
west Gas Corp. 

The two companies have been un- 
der “more or less common manage- 
ment” since 1954. H. G. Laub is 
president of both companies and 
five of each company’s nine direc- 
tors serve on both boards. 
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RIEAID 
No. 40-A 


Va"’ to 22”" 


si 4 


TRISTAND VISE |; EASY TO FOLD 


EASY TO CARRY 
Extra Rigid 


on the job! a 


Here’s a solid workbench to speed all cutting, threading and reaming 
out on the job. No other vise offers as many work-saving features as this 
Ritaip No. 40-A Tristand Yoke Vise. - Big, rugged malleable vise 
base has 3 bending grooves, 6 tool slots, rear pipe rest and a ceiling 
brace screw for absolute rigidity if legs aren’t bolted down. + Base 
overhangs front legs for clear tool swing. - Extra-large yoke latch opens 
for easy, fast insertion of long pipe lengths. - Replaceable LonGrip 
jaws give, slip-proof grip. - Handy tool tray locks legs open during 
use but folds for easy carrying with legs snap-chained together. 
Ritaip No. 450 Tristand Chain Vise with }s"’ to 5”’ capacity is also 
available. 


Call your Distributor today. For your convenience, he maintains a 
complete stock of Rift) Work-Saver Pipe Tools and parts 





NEWS 


Cool breeze sells air conditioners 

United Cities Gas Co. manager Bill Copeland, in 
Shelbyville, Tenn., demonstrates unique Arkla air 
conditioning unit entrance display at the company’s 
local office. The unit’s companion fan-coil, filter air 
handling unit blows cool air on customers as they 
pass through the entranceway. Copeland reports 
that inquiries about gas air conditioning have in- 
creased 10-fold and actual sales have more than 
tripled since the display was put in. 





Gas to light Seattle sky 


The “Space Needle,” symbol of 
the Century 21 Exposition in Seat- 
tle next year, will be topped by a 


40-ft high gas flame—to light the 
sky and symbolize Seattle’s Space 
Age World’s Fair. 

A contract has been signed to con- 
struct the natural gas torch and to 





Everyone knows that a Maxitrol rubber seat poppet 
regulator is capable of precision control of pilot flows 
down to 1/1500 of a cubic foot per hour. Yet, it is also 
a good performer at full burner loads. 


What's the reason? Look inside and you'll find 
among other fine features, a resilient synthetic rubber 
seat that mates perfectly with a precision poppet 
valve. Regulation occurs right down to only a .0001” | 
separation. Small impurities or foreign particles, 
however, will not impair low flow regulation: They're 
compressed into the soft seating surface. 


Five sizes, A.G.A. rated from 17,000 btu/hr to 
174,000 btu/hr maximum regulation capacity. May 
be used as zero governors. 


MAXITROL COMPANY, 23555 TELEGRAPH ROAD, SOUTHFIELD, MICHIGAN 








provide complete gas service for 
the restaurant atop the 505-ft 
structure. William P. Woods, pres- 
ident of Washington Natural Gas 
Co., and officials of the Space Nee- 
dle Corp. made the announcement. 

Gas services will include air con- 
ditioning (cooling as well as heat- 
ing), cooking, and water heating. 


Chairmen named for '62 
Appalachian course 


Clarence Stiles, measurement su- 
perintendent of the United Fuel 
Gas Co., Charleston, W. Va., is gen- 
eral chairman of the 1962 Appa- 
lachian Gas Measurement Short 
Course. He was named at the re- 
cently concluded 1961 Short Course 
held at West Virginia University 
on Aug. 28-30. Serving as program 
chairman for 1962 is John H. Day, 
measurement superintendent of 
Texas Eastern Transmission Corp., 
Shreveport. 

Over 700 representatives of the 
gas, oil and chemical industries at- 
tended this year’s session. 

Highlights of the course were the 
opening address by Dr. Martin El- 
liott, director of IGT, and two safe- 
ty demonstrations by the U. S. 
Bureau of Mines. 


PGW launches promotion 


Philadelphia (Pa.) Gas Works is 
in the midst of a 13-week long fall 
range sales promotion. 

Three full-page, four-color ads 
and six 1000-line, two-color ads in 
major Philadelphia papers high- 
light the advertising program. In 
addition, elevated and subway cars 
are saturated with double-sized car- 
cards; other cards are on buses. 

The ads supplement AGA’s in- 
creased national advertising sched- 
ule on television this fall. 
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Anchorage consumers 


° . 
get gas deliveries 

Gas deliveries are under way in 
Anchorage, Alaska, via a $20 mil- 
lion 85-mile pipeline system on the 
Kenai Peninsula, according to Rob- 
ert B. Baldwin, president of Alaska 
Pipeline Co. Its subsidiary, An- 
chorage Natural Gas Co., also 
headed by Baldwin, made the ini- 
tial connection at a laundromat in 
an Anchorage residential subdivi- 
sion. 

The pioneering gas system, first 
in Alaska, will serve some 3000 
consumers initially. Construction 
ot additional service lines and pip- 
ing will continue until freezing 
weather sets in. Four thousand ap- 
plications for service have been re- 
ceived. 

Delta Engineering Corp., Hous- 
ton, designed the supply and dis- 
tribution system. The land portion 
of the pipeline was laid by Wil- 
liams Bros. Co. 

Sharman, Allen, Gay & Taylor 
built an 8.5-mile parallel submarine 
pipeline to complete the system 
from three wells on the peninsula. 
The crossing of Turnagain Arm, 
a body of water off the Cook Inlet 
with twice-daily tides of up to 35 
ft, delayed the project a year. It 
required the use of a special ditch- 
ing and laying barge towed this 
spring from Morgan City, La., 
through the Panama Canal and up 
to Anchorage. 


Northwest Natural 


extends service **For want of a nail a shoe was lost, for want of a shoe 

a horse was lost, for want of a horse a soldier was lost, 

Northwest Natural Gas Co., un- for want of a soldier a battle was lost, for want of a battle 
der the direction of Charles R. Hol- a kingdom was lost—and all for want of a nail.” 


loway, Jr., vice president of mar- 


Mounting unaccounted-for, like the 
keting, assisted in the kick-off of a l 1 3 lav havoc with the suc 
huge selling program for a housing ost naul, can play havoc with the suc 
development for the aged. cess of a company. Southern Cross 


Woodburn Senior Estates, a de- Corp. in featuring “Contract Leakage Control 
velopment under way 28 miles 


tice’? makes ssible extremely close leakage 
south of Portland, Ore., is a com- Service” makes poss! le e ‘ y ee Xe 
munity of homes designed for per- control, both survey and repair, at realistic sav- 
sons of retirement age. ings for gas distribution systems. On a contract basis 

Northwest Natural Gas, which we deliver fully-trained help when you need it... 


serves the area with natural gas, : ‘ : ee 
entesiad ttn seveicn Gee tee od. | as you need it... without costly build-up of personnel 


jacent community of Woodburn so | and equipment. Call us collect for com- 
the entire project will have natural | plete information. 
gas. 

The development comprises about | 
1100 houses of two and three bed- | 
rooms and includes a complete | . 
shopping center and golf course. | MElrose 4-4227 * Atlanta, Georgia 
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Overall 
Efficiency 


Cost, Year/Room 


Individual Fuel 


Fuel Cost* 

% 
Natural Gas 65 $.06/CCF 
c assroom .P. 60 .095/gal. 
2 45 .112/gal. 
Heat Pump 100 .015/kwh 
Electric Resistance 100 .015/kwh 


(100M Btu) 
(91.4M Btu 
(138M Btu) 
(3413 Btuh) 
(3413 Btuh) 


furnaces 
prove 


* Fuei costs are theoretical. Operating costs should be adjusted in proportion to actual fuel costs. 


Y using individual classroom entire heating system was kept to 


furnaces in the design of the 
Warren A. Allison School in North 
Highlands, Calif., the cost of the 


thrifty 





GAS METERS 


DESIGNED 
WITH EASY 


ADJUSTMENT 
IN MIND 


... easy to adjust 
outside or inside 





Two Sizes Now Available: 
The Arkia V175: 175 cu. ft./hr. 
The Arkla V250: 250 cu. ft./hr 


ARKLA GAS METERS have an access opening on the 
front that allows easy adjustment. Inside, you'll find only six 
moving units in the measuring mechanism, 50 per cent less 


than in most meters 


Only six bearings in the measuring mechanism, less than 
one-fourtn the number in most meters ... Make adjustment 
and repair easy and swift 

Arkia Meters are built to last a lifetime 
a cartor 


. ». An order for 
or a carload will convince you! 


WRITE OR CALL: 


less than $1/sq ft, just 5.5 per cent 
of the total construction contract. 

The original structure (the school 
was later expanded) is a 14,000-sq 
ft area composed of six classrooms, 
two kindergartens, and an admin- 
istrative area. Each of the nine 
rooms is equipped with a Norman 
100,000-Btu, thermostatically con- 
trolled enclosed furnace, fired by 
natural gas, as an integral part of a 
shelf and bookcase unit which ex- 
tends along one wall under the 
window (see photo). 

In addition to the low initial cost, 
there are many mechanical advan- 
such a heating system. 
The long vent area under the win- 
dows spreads the warm air so no 
hot and cold 
within the rooms. Because the heat- 
ing system is built as a part of 
necessary classroom equipment, a 
considerable amount of floor space 
each room, and, of 
course, there is no need for a boiler 
room, 

One objection sometimes raised to 
individual furnaces is the noise 
level during peak operation. It has 
been found that the ambient noise 
level of a grade school 
much higher than the unit ventila- 
tor type of furnace. The small 
amount of noise made by the en- 
closed furnaces has not been a prob- 
lem in any installation. 

The building is of grouted brick 
and steel frame, with concrete slab 
floors and a metal deck roof covered 
by rigid insulation and gravel. 

The air supply system is pro- 
vided by the unit ventilators, and 
exhausted by relief vents. The out- 
side design temperature for the 
system is 30 deg. 

The new addition to the school 
raised total enrollment from 240 to 
500 students. The expanded struc- 
ture consists of 14,000 sq ft in six 
classrooms, a multi-purpose room, 
and a kitchen. 

Each new class is also equipped 
with a 100,000-Btu enclosed fur- 


tages to 


zones are created 


is saved in 


class is 
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nace, while a 300,000-Btu Bryant 
boiler was installed to heat the 
multi-purpose room through two 
fan-and-coil units and unit ventila- 
tors. Total cost for heating equip- 
ment was $21,000, or 9.1 per cent of 
the total construction contract for 
the addition. 

The cost of operating all gas 
services, including hot water, cook- 
ing and heating for the 12-month 
period ending Dec. 1, 1960, was 
$400 for slightly under 7000 ccf. 

This low operational cost bears 
out the study of all methods of 
school-room heating made by a 
Sacramento mechanical engineer, 
Lester A. O’Meara, who designed 
the mechanical installation at Alli- 
son. In his report, O’Meara com- 
pared natural gas heating opera- 
tional costs with those of other 
energy sources, and concluded that 
gas cost was from 20 to 50 per cent 
as much as other fuels under con- 
ditions existing in the Sacramento 
area. 

The results of O’Meara’s study 
produced the theoretical cost for an 
average classroom (outside tem- 
perature 40 deg.F) shown in the 
table. a 


Dayton Power installs 
EDP for billing 


Dayton (Ohio) Power & Light 
Co. will establish an electronic data 
processing center said to be the 
first in the utility field to use mag- 
netic imprinting on customer bills. 

Among data processing to be per- 
formed at the new center will be 
revenue accounting, general ac- 
counting, and engineering studies. 

The million-dollar electronic sys- 
tem to be installed at the center 
will be built around two NCR 315 
computers from National Cash 
Register Co. Use of magnetic im- 
printing will make possible the di- 
rect “input” of data into the com- 
puters. 

Meter readings, new meter in- 
stallations, changes of address, bill- 
ings for gas and electric appliances, 
and all other accounting transac- 
tions will be recorded on 13 NCR 
desk-model bookkeeping machines 
and eight NCR typewriter-equipped 
accounting machines, each linked 
to tape recorders. As transactions 
are recorded, the information is 
automatically punched in paper 
tape. Data contained in the punched 
tapes are subsequently read direct- 
lv into the computer system. 
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easiest access 
to regulators 
under-the-sidewalk 


~ os 7 


SPRING-BALANCED BILCO 
DOORS ARE EASY-TO-OPEN 
AND COMPLETELY 
WEATHERTIGHT 


Bilco vault doors are the safe choice for gas regulator vaults 
underfoot. More and more gas companies are finding that 
Bilco doors wear better, keep water out. When opened they 
provide maximum ventilation for service men’s safety. 
Built-in drainage and easy maintenance add up to another 
Bilco bonus—and every Bilco door 

t | C ae | swings open easily because it’s 

] 


spring-balanced! 





Send coupon today for FREE 
copy of article in Gas Maga- 
zine, entitled: Standardization 
and Prefabrication of District 
Regulator Installations.” 





The Bilco Company, Dept. A-1910 ° 
New Haven 5, Conn. 


Send reprint of article in Gas Magazine ( ) 
Send catalog with details of Bilco sidewalk 
doors ( ) 


Name 


DOORS FOR Firm 
SPECIAL SERVICES jxauen 


City_____ Zone__State. 
@eeeeeeeeoeoeoeeoeeoeeeeeeeeeee@ 
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NEW 


ROCKWELL 
SERIES "205" 
RECORDER 


With this clock driven chart gauge 
you have the option of recording 
with either one or two pens. The 
single pen will trace temperature or 
pressure. The two pen type can be 
actuated by two pressure elements, 
two temperature elements or a com- 
bination of one pressure and one 
temperature element. 

In addition to the utmost flexibil- 
ity in application you gain the ad- 
vantage of easy conversion from one 
to two pens or to a different pressure 
range. Such modifications can be 
made on location using only a 
screw driver. 

Write for bulletin No. 17. Rockwell 
Manufacturing Company, Dept. 
60-K, Pittsburgh 8, Pa. In Canada: 
Rockwell Manufacturing Co. of 
Canada, Ltd., Box 420, Guelph, Ont. 


SPECIFICATIONS 


Dimensions: Case 12%-in dia. x 5-in deep. 
Weight 11% Ibs. 


Pressure Ranges: O-3; 0-10; 0-25; 0-50; 
0-100; 0-250; 0-500 and O-1000 Ibs. 


Temperature Ranges: —20° to +130°F 
or O° to +150°F. 


Chart-Drives: Rockwell 8 day wind, 24 hour 
rotation. —_o day wind, 7 day ro- 
tation optional. 


System Accuracy: Recorded temperature 
and pressure accurate +.5 of 1 percent 
over full scale of chart span. 


RECORDING GAUGES 


another fine product by 


ROCKWELL 





NEWS 


Gas to cool most of 
New York's fair 


Well over half of the exhibition 
buildings at New York’s 1964-65 
World’s Fair will be air conditioned 
by natural gas. John E. Heyke, 
president of Brooklyn (N. Y.) 
Union Gas Co., made the announce- 
ment as the gas industry unveiled 
a scale model of its $6 million gas 
pavilion. 

Heyke is serving the Fair in a 
two-fold capacity. His company 
will supply all gas for the fair, and 
he is president of Gas Inc., the cor- 
poration set up to erect and oper- 
ate the exhibit for the gas indus- 
try. 

It is estimated that between 20,- 
000 and 25,000 tons of cooling wili 
be required for the exhibition. 
With natural gas supplying the ma- 
jor part, this will be the largest 
concentration of gas air condition- 
ing in the nation. In addition, gas 
will be used for almost all cooking, 
heating and water heating. Gas 
flames are planned for use in foun- 
tain displays and gas lights will be 
used for decorative purposes. 

Brooklyn Union will spend more 
than $500,000 on new mains and 
services to supplement the gas lines 
still remaining from the 1939-40 
World’s Fair on the same Flushing 
Meadow site. Exhibitors and the 
Fair corporation are expected to 
use over a billion cubic feet of gas. 


George A. Guntz, assistant superin- 
tendant of Long Island Lighting Co.’s 
construction department, tightens up 


a newly installed seat belt before. 


driving the company “compact” to his 
work location. LILCO has equipped 50 
of its passenger vehicles with the 
belts as part of a new auto safety 
program for its employees. 








CALL: 


FENIX 
& 
SCISSON 


Gas Storage Co. 


Tulsa, Oklahoma 


Wilmington, Delaware 


For a meeting to 
discuss prices and 


insurance for 
MINED LPG 
STORAGE 


ENGINEERING 
CONSTRUCTION 
COMPLETED JOB 


FENIX & SCISSON 
GAS STORAGE CO. 


5805 E. 15TH, TULSA, OKLA. 
TEMPLE 5-4459 


WILMINGTON TRUST BLDG. 
WILMINGTON, DEL. 
OLYMPIA 6-8595 
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Interruptible sales 
cut consumer prices 


AGA has released a report show- 
ing that industrial gas sales are 
helping to lower household bills. 
Industries saved residential gas 
customers $391.9 million in 1959 by 
helping to pay fixed transportation 
and distribution costs. 

The AGA study was made to find 
exactly how industrial sales af- 
fected fixed costs, which otherwise 
would have to be paid by residen- 
tial and other regular customers. 
In addition to making a contribu- 
tion toward fixed expenses, inter- 
ruptible sales often make it pos- 
sible to supply gas in a new area 
where residential customers alone 
would not make service feasible. 

In the test year of 1959, inter- 
ruptible sales were 2.6 trillion cu ft 
out of a total gas sales of 8.4 tril- 
lion. 

The survey found that total rev- 
enues from interruptible and off 
peak sales were $747,013,000. How- 
ever, if no interruptible sales were 
made, total operating costs would 
be reduced by only $355,069,000. 
Thus, it was concluded that the net 
revenue was that amount—$391,- 
944,000—which was available to re- 
duce fixed expenses of regular cus- 
tomers. 


New gas cleaning 
methods outlined 


Stanford Research Institute has 
completed its study which sought 
to improve methods of removing oil 
and other foreign material from 
gas transmission systems. 

The study, made for the AGA, 
covers ways of preventing the 
earry-over of oil from oil-bath 
cleaners and of absorbing solutions 
from scrubbers. 

Copies of the report ($2.50 
each), “Investigation of Entrain- 
ment Separation,” are available 
from AGA. 


Gas facilities provided 


for shopping center 
A $30,000 project to provide the 


new LaVale Plaza Shopping in 
Cumberland, Md. with natural gas 
facilities has been completed, ac- 
cording to Columbia Gas assistant 
district manager John S. Wilson. 

Gas will be used for all space 
heating, water heating, and for 
restaurant service at the 23-unit 
site. Facilities for gas air condi- 
tioning also are available. 
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75-TON 


REGENT 
HYDRAULIC 


PIPE SQUEEZERS 


FOR FAST GAS LINE 
REPAIR & MAINTENANCE 


COMBINES HIGH EFFICIENCY WITH MINIMUM WEIGHT 


This latest addition to the Regent line incorporates advanced design 
features to provide unsurpassed efficiency. Now available, the Model 
5230, completely closes up to 4” |.D. steel pipe in 125 seconds 
against 100 psi line pressure. Regent Flow-Stop Pipe Squeezers, 15- 
ton, 40-ton and 75-ton, enable you to close all sizes of cold-steel and 
copper pipe from 14” to 4” |.D. 


SAVES TIME AND MONEY ON: 


@ Emergency shut-offs 
@ Repairing of leaks 


@ Trenching operations @ Lining up pipe for welding 
@ Close and reopen hot pipe to 2” 1|.D. 


REGENT JACK MFG. CO., INC. 


For local sales: 


11905 Regentview Avenue 
Downey, California 


Elmer W. Cone Co., Kansas City, Mo. 
Universal Equipment Co., Birmingham, Mich. 


e Repairing ruptured service lines and mains 
@ Permanently closing of services 


SPruce 3-0103 


Mulcare Engineering Co., West New York, New Jersey 


DEW POINT 
TESTER 


SSS eee 





ACCURATE AND RUGGED 
FOR FIELD AND LABORATORY 


The gas dew point, particularly 
important to high pressure gas 
transmission, at the actual flowing 
pressure may be obtained without 
the usual procedure of reducing 
gas pressure to atmospheric pres- 
sure and then calculating the dew 
point or obtaining it from pub- 
lished charts and tables. The 
Chandler dew point tester is spe- 
cifically designed for field use, but 
is equally convenient in the labo- 


ratory. Available in two models. Comes complete with carrying 
case, pressure gauge, two thermometers, connecting tubing 


and fittings. 


For complete information, write: 


CHANDLER ENGINEERING CO. 
BOX 4645 © TULSA 9, OKLAHOMA 








for 
INDUSTRIAL USE 
with Square Head 


GENERAL PRODUCTS DIVISION 


HAYS MFG. CO. 


ERIE, PA. 


Gas into electricity 
study under way 


General Dynamics Corp.’s Gen- 
eral Atomic Division is working on 
a small, low-cost thermoelectric 
module which would be used to con- 
vert part of the heat from a gas 
flame directly into small amounts 
of auxiliary electric power. 

The work is part of the research 
program undertaken jointly by 
AGA and the California company. 


NFPA revises water 


cooling tower standard 
A revised edition of the NFPA 


standard on water cooling towers 
has been released. 

The revision calls for screening 
around the bases of towers to deal 
with the problem of combustible 
waste accumulation and to prevent 
the hazardous practice of using this 
space for storage of combustibles. 

Copies of the standard (NFPA 
No. 214, 11 pages, 50 cents) are 
available from NFPA, 60 Battery- 
march St., Boston 10. 


The Syracuse, Kan., airport is the 
latest entry on the gas-lit airport list. 
The lights shown here, around the 
airplane parking areas, are _ pole- 
mounted to throw more light onto the 
taxi-ways. In addition to the 15 pole- 
mounted lights, there are 30 lamps 
down both sides of the 2800-ft run- 
way plus three at each end. Nine 
more of the Arkla lamps light the ex- 
terior of the administration building. 
Plateau Natural Gas Co. serves the 
installation. 





Peoples Gas System of Florida is ex- 
panding its customer service by add- 
ing mobile appliance repair shops to 
its fleet of service trucks. Pictured 
is the first of the units to be put in 
service in the company’s East Coast 
division after being equipped at the 
company’s transportation center in 
North Miami Beach. Interior bins 
contain parts most commonly used in 
repairing gas appliances, work 
benches and tools, welding equipment 
and tool kits. 


. 


" —— —_- 


7 ‘- Peoples « cas sm 


RADIO . 
ISPATCHE 
z { tt ° 


—we 74 HOUR SERVICE 
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VACUUM PROVING @¢ Continued from page 87 


TABLE OF TEST RESULTS bila non- crack 


ee Meter eg S Y N T H & T : Cc 
in inches of water in per cen 
ce on A DIAPHRAGMS 


100.3 
100.6 
100.7 Vacuum Proving 
100.4 with Flow Prover 
100.2 and Blowers 
99.8 
99.5 


100.1 
100.2 Conventional Proving 
100.5 with 100 cu. ft. 
100.4 Bell Prover 
100.1 
99.5 


wn--—oo wOn——-oOooCco° 


Example: 
Meter differential 3.82 in. 
Calibration “time” on orifice 0.365 seconds 
Prover differential 8.120 in. 
Barometric pressure 29.32 in. Quality proved from coast to coast. 
Test volume 300. cu. ft. f ; 
Test time 103.3 seconds Rolls smooth without wrinkles. 

1 

sents eno eae High flexibility —low differential, 
Meter temperature 81°F. Reinforced at all flexing and hinging 
8.120 points, 


= = 0.2778; pressure factor. . 0.9667 There's a definite reason for the shift to 
29.23 Lancaster Non-Crack Synthetic Diaphragms. 


Temperature factor for 81° F.. 0.9804 Ae CF CRS ERS. 
Correct time = 300 « 0.365 « 0.9667 « 0.9804 
= 103.8 seconds 


103.3 
Meter proof = ——— = 0.995.. 99.5 per cent a cate METER PARTS CO. 
1 


03.8 
P. O. BOX 412. © LANCASTER, OHIO 

















Why Relieve Gas? 


...use SECURITY 
Automatic Shut-Off Valves 


When pressure gets too high, Security Valves provide instant, automatic shut-off. 
As no gas is relieved, venting problems are eliminated. Long life and trouble-free operation 
is provided, too. Design has evolved over a 10 year period, making them the 
safest and most reliable on the market. Choose from largest selection. 
Available in sizes 34” through 2”, in a variety of models for high or low 
pressure application. Special models on request. Send now for full descriptive 
literature. 
Standard of the industry for protecting gas distribution systems from 
over-pressuring. 





Ss 





SECURITY VALVE COMPANY / soo etcentro / SO. PASADENA, CALIFORNIA / MUrray 2-3594 
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NOW...FOUR 
BACKHOE- 
LOADERS 














MODEL 


1000 
10-ft. 


Backhoe-Loader 


MODEL 


1200 
12-ft. 


Backhoe-Loader 


MODEL 


1300 
13-ft. 


Backhoe-Loader 


MODEL 


1500 
15-ft. 


Backhoe-Loader 








Now Parsons offers four field- 
proved utility Backhoe- Loaders. 
These attachments fit practically 
every popular model tractor — 
new and used. They’re priced 
right, too. Features: Live-Circle 
Hydraulic Loop @ Non-Skid Sta- 
bilizers @ Cushioned “Dock” 
Fender @ 3-Position Dig-All 
Buckets. Send coupon for details. 


A Division of 


Company 


PARSONS CO. 
NEWTON, IOWA 


Please send details on Backhoe-Loaders 


Name 


NEWS 


Construction is under way on 
Southern Counties Gas Co.’s new 
sub-base in the Whittier, Calif., 
area. The $100,000 facility will pro- 
vide a base of operations for cus- 
tomer service personnel as well as 
for a limited number of construc- 
tion and maintenance crews and 
personnel for automotive servicing. 


Cleaver-Brooks Co., Milwaukee, 
and Van Wert Stoker Manufactur- 
ing Co., Peckville, Pa., are new 
GAMA members, bringing mem- 
bership to 581 manufacturing 
firms. 


Public Service Co. of Colorado 
recently installed two additional 
compressors at the Lyden coal mine 
in its program to develop the mine 
into an underground storage area. 
The mine is still being tested to 
determine its ultimate gas storage 
capacity. 


Bridgeport (Conn.) Gas Co. re- 
cently cooperated with the City of 
Bridgeport’s Park department to 
place six Arkla gas lights in a 
downtown plaza as part of the 
city’s “Beautify Bridgeport” cam- 
paign. 


Gulf States Asphalt Co., Inc., 
Houston, has expanded its produc- 
tion facilities through association 
with Trumbull Asphalt Co. of Dela- 
ware for the manufacture of Gulf 
States Pipe Enamel No. 434-X. 
This move increases to 17 the num- 
ber of plants where the enamel is 
produced. 


WASHINGTON ©® Con't. from p 17 





try to push through a virtual elimi- 
nation of controls over small pro- 
ducers—those selling under 2 bil- 
lion cu ft a year across state lines. 
This would be done administrative- 
ly, without the entanglements of 
congressional action. It would cut 


a lot of red tape, and allow more 


concentration on even tougher con- 
trol of the other 300 or so major 


| producers. 


Chairman Swidler will have 
little trouble getting his program 
through. He will have three “con- 
sumer-minded” commissioners, and 


AMERICAN’ 
~ VOLUME 


AND 


PRESSURE 
GAGE 


The American Volume and Pres- 
sure Gage records the time and 
pressure at which each unit meas- 
ure of gas passes through a meter. 
It may be used with regular, Base 
Pressure or Base Volume Indexes 
on large positive displacement 
meters. 


Clock or Index-driven models 
available. The Clock-driven 
model records the exact time of 
peak loads and the maximum flow 
rates. Each unit volume of gas 
can then be corrected by the pres- 
sure factor, providing greater 
accuracy than a 24-hour averag- 
ing method. It will also indicate 
line breaks, and the gas volume 
passed during the break when 
downstream from the meter. 


Index-driven model records pres- 
ure at which each unit volume of 
gas passes through the meter for 
correcting the volume to the base 
pressure. 


See Bulletin 202 for details, 


AMERICAN 


METER COMPANY Ge | 


| when Jerome Kuykendall leaves 
| sometime this fall or winter (be- 


Stat eae Sa . — a chane 
_— oan Gna fore his term expires), a chance for Sales Offices in Principal Cities 
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four of the five. Only O’Connor is 
in doubt, and after the roasting he 
took at the hands of Sen. William 
Proxmire (D., Wis.), during his 
wait for Senate confirmation, he 
will probably not rush to represent 
the industry in the philosophical 
battles that lie ahead. 


Fuels study? 
Yes..no.. maybe 


THe country is definitely going to 
have a fuels study—maybe. 

This non sequitur defines precise- 
ly the current status of this contro- 
versial subject—almost. 

When and if the cloudy inten- 
tions in Congress over whether to 
get into a full-blown study of the 
nation’s fuel picture is cleared up, 
it positively won’t lead to end use 
controls over natural gas—perhaps. 

Behind all these contradictory 
statements lies more than a grain 
of truth, somewhere. The Senate 
Interior Committee has approved a 
fuels study. It has even set aside 
$25,000 to conduct the study. But 
no sooner did it do this, than Com- 
mittee Chairman Clinton Anderson 
(D., N. M.), indicated that there is 
“no hurry” in holding hearings and 
perhaps no hearings will be neces- 
sary. If hearings are held, they 
won’t come for several months, or 
even sometime next year, he added. 

He explains that what’s needed 
first is for his staff to collect basic 
information in order to “‘see what 
we have.”’ He may even find that 
available data is enough. Enough 
for what, he doesn’t spell out— 
enough to drop the project, enough 
to draft a national fuels policy, or 
enough to expand the study? 

Sen. Anderson has asked the gas, 
oil, and coal industries each to 
select statistical-economics experts 
to conduct the study. 

At this point, the Senate rules 
committee and the Senate had to 
clear the resolution creating the 
study by a special subcommittee, 
but this was considered virtually 
automatic. 

The resolution would direct the 
subcommittee to study: “‘What, if 
any, changes in and implementation 
of existing and prospective govern- 
mental policies and laws may be 
desirable in order to coordinate and 
provide an effective national fuels 
policy in order to assure a continu- 
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MODERNIZED Extra Heavy Wall 
All-Malleable COUPLING 
Provides More Deflection Than Ever 


Engineered in line with latest data on distribution pressures and installation 
ease. Inspect its construction and quality materials in detail. (Available 
with Normac INSULATING gaskets). 


BRASS 
SERVICE ELL FITTINGS 
Maximum stab. The most complete 
All sizes, with or with- line for copper or 
out insulating gaskets. plastic tubing in 56, %, 
Also in brass 1% LP.S. 1%, 13g O.D., 1% LPS. 


Top Quality tor 22 Years in Gas 
Distribution Equipment 


Get helpful PERMANENCY Rely on Nortron-McMourray for the 
CATALOG 12. — finest! NORMAC continues to modernize and im- 
Photos, specs, prove couplings and fittings in step with latest gas 
ings &much distribution demands. 22 years experience concen- 
helpful data trated on ONE purpose . . . the BEST! Today, 
for modern- s St : : “ ” 
izing or new Major gas distribution companies say “NORMAC 


installations. to define their standard of quality. 


NORTON - McMURRAY Mig. Co. 
919 N. Michigan Ave ® Chicago 1], lil. 

















ANDERSON TEST PLUGS 


You can save 40 minutes 

per pipe section tested 
With 6 years of utterly SAFE experience, 
Anderson Plugs save about 40 minutes (on 
4” pipe) per pipe section tested by replacing 
cumbersome end welding and cutting. If 
each of your trucks makes only one test 
per week, the tool investment will be 
completely paid out within a year. 


ANDERSON & GRUNSKY 
P. O. Box 455, Santa Cruz, California 


Manufacturers of time-saving Anderson Test Plugs and Pipe and Tubing Pullers 














FREE LITERATURE 

















Practical ideas 


to help you 
Stop CORROSION 


CAN YOU PROFIT BY THESE EXPERIENCES? 


Corrosion of pipe and other underground structures continues to cost 
industry thousands of dollars—unnecessarily. Are you letting questions 
or doubts stop you from using economical cathodic protection? Here 
are some of the recent satisfactory jobs performed by CSI engineers. 


Housing Unit Piping (Ohio). The builder of this housing unit wanted 
to prevent leaks and lengthen the life of the underground piping system. 
CSI recommended and installed a protective system using magnesium 
anodes. Anodes were used to lessen stray-current danger to nearby 
structures. 


Pipe Line (West Texas). Experience indicated that leaks would 
become an increasing problem. Protection was required. CSI installed 
600 magnesium anodes in only 10 days. 


Pipe Line (Southern Oklahoma). This line is operated by a majo 
company. A cathodic protection system using 15 rectifiers was installed. 
CSI furnished all materials, labor, 15-foot augers, ditchers and other 
necessary equipment. 


29 Oil Wells (West Texas). One casing leak had already occurred in 
this field. CSI installed protective systems using special new rectifiers 
that deliver almost constant current output despite heavy rains or dry 
periods. 


30 Oil Wells (Western Kansas). CSI determined current needed to 
stop corrosion; then intalled 6-ampere-output rectifiers on a turnkey 
basis. Cost: $300-$350 per well. 


116 Oil Wells (West Texas). 2 casing leaks had resulted from ex- 
ternal corrosion in this field. CSI ran current requirement tests, then 
installed rectifiers and graphite anodes on each well. Cost was onlv 
$300 to $350 per well. 

CSI engineers pioneered and are acknowledged experts in the cathodic 
protection of underground structures. You'll find them helpful and 
eager to discuss your. corrosion problems. They offer engineering and 
installation services, plus brand-name supplies at competitive prices. 


CORROSION SERVICES 


‘CSi) INCORPORATED 


General Office: Tulsa, Okla. 
Cleveland 13, Ohio Mailing Address: 

1309 Washington Ave. Box 787, Sand Springs, Okla. 
Tel. CHerry 1-7795 Tel. Circle 5-1351 
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ation of this. nation’ energy 
supremacy.” 

It would gather data on: Proved 
and predicted fuel and energy 
availabilities, projected national 
needs, interests of consumers (in- 
cluding availability in all regions 
of the country of adequate fuel sup- 
plies at “reasonable prices’) and 
maintenance of a competitive struc- 
ture in supply and distribution. 

In addition, it would consider 
governmental programs and _poli- 
cies now in operation, and the need 
for legislation “designed to effectu- 
ate recommendations” including 
amendments to existing laws such 
as the Federal Power Act and the 
Natural Gas Act. 

Meanwhile, a House Small Busi- 
ness Subcommittee, which started 
out to study the oil import pro- 
gram, has had the gas industry 
casting wary looks in its direction. 
The subcommittee, headed by Rep. 
Tom Steed (D., Okla.), began 
skirting the edges of a fuels study 
when it added coal to its probe, 
which it now terms an “energy” in- 
vestigation. 

The House earlier put aside any 
formal fuels study. But Rep. Steed, 
apparently with the approval of 
Rep. Wright Patman (D., Texas), 
chairman of the parent Small Busi- 
ness Committee, has taken up the 
proposal. 

Whether or not he'll get away 
with it is doubtful. House Speaker 
Rayburn (D., Texas) and Chair- 
man Oren Harris of the House 
Commerce Committee were consid- 
ered instrumental in killing the 
original fuels study in the lower 
chamber, and may well draw lines 
around Rep. Steed to limit him to 
the oil import program. This will 
be done quietly if it is done. 

The reasons why the fuels study 
proposal has led such a confusing 
life so far are varied. For one 
thing, the coal industry originally 
began pushing it some years ago as 
a device to lead eventually to a law 
barring what they term “dump” or 
off-peak sales of gas for industrial 
use. 

This threat brought the gas in- 
dustry fighting back, and it has 
been touch and go ever since. This 
year, it took on a new battle scar. 
Although it was approved, Sen. 
Anderson’s lack of urgency was 
caused by the coal industry’s fight 
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to block addition of a $95-million 
atomic power generating facility 
at the Atomic Energy Commission’s 
Hanford demonstration project. 
Sen. Anderson, long an atomic 
power supporter, wanted this facil- 
ity included. It wasn’t, although Ih yn 
the defeat came in the House. Our old loops looked like this and needed 


So, if the fuels study inching gs loop 


forward in the Senate turns out to _ 
: ie couplin 
be a fizzle, the reason will definitely ee so 


be clear—probably. ee meter connection 
@D service connectio 


FPC reorganization FOUR CONNECTIONS 


Irs a good bet that the Federal -.. TWO TOO 


Power Commission will be subject- 
ed to internal reorganization next 
year. 

After a lot of talk this year, and 
some intra-family fights within the 
Kennedy Administration, the FPC 
reorganization was put off while 


the new chairman, Joseph Swidler, NOW es take q look 
got his feet on the ground. at our NEWEST 


Exact timing isn’t certain, but 
Chairman Swidler is expected to PRODUCTION 
send to the White House this fall 
or early next year his plans for METER LOOPS 
modernizing the system under 
which the commission labors. AN D R | S E R S 
And it’s a fair bet that there’ll with BUILT-IN 
be some wrangling between the CONNECTIONS 
new chairman and James M. Lan- 
dis, White House advisor on the ’ ° [ 
FPC and the other regulatory com- Honea the, NEW LOOK! Only ? Counectious! 
missions. Both men are determined, 
driving, and forceful in their 
ideas. But while they appear to Install faster . . . least cost... 90° bend .. . 180° bend... 


agree on basic philosophy—firm no thread and connections .. . "J" fitting. 


utility control of the gas industry no leaks : ; . 
; ’ Write for details and prices 
—they do not operate in the same P 


way. Built to your specifications. and for representative to call. 





In addition, it’s well-known 
around Washington that Mr. Lan- 
dis has caused, and is still causing, 


considerable irritation among the rfeojelifengte) | 


members of the regulatory commis- Manifolds and Supply Pipes for the Gas Industry 
sions. Whether he carries the title EES STE AS cara jie te 


or not, he considers himself the aid ty 
number one “czar” of the Kennedy 1961 
Administration’s policies regard- 


ing these agencies, several mem- 
bers of the “New Frontier” team PIPE STOPPERS OF ALL KINDS 
have frequently complained in pri- 
vate in recent months. SAFETY GAS MAIN 
Just what form the eventual 
White House recommendation to 
Congress on reorganizing the FPC STOPPER CO. INC. 
will take will have to await the 
outcome of the sparring between : 523 Atlantic Avenue 
Chairman Swidler and Mr. Landis. Brooklyn 17, N. Y. 
Presumably, other White House ad- 
visors and top Presidential lieuten- 
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P.O. BOX 412 


@ INTRODUCES A REVOLUTIONARY 


Seat] 


NEW TYPE OF HEAVY-DUTY 


POWER WINCH 


FEATURING TORQUE TRANSMISSION DIRECT FROM GEAR SPIDER 


TO DRUM 
20,000 pounds safe hoisting capacity 


. . » NO KEYS TO SHEAR 


Outstanding features of the NEW KOENIG WINCH: 


% Drum torque load is NOT trans- 
mitted by drum shaft... no keys to 
shear . . . torque is transmitted direct 
from gear spider to drum by means of 
multiple-splined collar in gear housing. 
% Entire unit, including safety brake, 
is lubricated by the oil-bath principle, 
with a generous supply of oi! to pre- 
vent overheating. 

% Engineered to use standard lubri- 
cants available throughout the world. 
% Multiple-plate automatic safety 
brake, running in oil with one-direction 
clutcn, is easily adjusted or released. 
% Accurate drum clutch position in- 
dicator. 

*% Gear ratio — 38:1. 

% Nickel-bronze alloy worm gear. 
Hardened and ground worm mounted 
on Timken roller bearings. 


Model 71B with catheads 


THIS ADVANCED-DESIGN KOENIG 
WINCH IS RECOMMENDED FOR OIL- 
FIELD EQUIPMENT, PUBLIC UTILITIES, 
HEAVY WRECKERS, CONSTRUCTION, 
AND OTHER HEAVY-DUTY JOBS. 


Koenig winches have served the _ in- 
dustry with dependable pull and hoist- 
ing power since 1934. Koenig also builds 
a complete line of utility and service 
bodies. 


IRON WORKS, Inc. 





P. O. BOX 7726, DEPT. H « 


INDEX DRIVE 
MOVEMENT 


PLASTIC 


WORM GEAR and 
BRASS WORM 


It’s the right combination of 
materials for more years of 
smooth, friction-free 
operation without 
wear. 


METER PARTS CO. 
LANCASTER, OHIO 





132 


HOUSTON 7, TEXAS 


Mined Underground 
LPG STORAGE 


90% 


Ninety percent of all 
mined underground stor- 
age for LPG has been 
constructed by Fenix & 
Scisson, Inc. 


ENGINEERS » CONTRACTORS 


Fenix & Scirsson, Inc. 


5805 E. 15th ° TULSA 12, OKLAHOMA 
WILMINGTON TRUST BLDG., WILMINGTON, DEL. 
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ants in Congress will get into the 
battle. The President will have to 
be the final arbitrator. 

Some obvious changes include: 
Giving more power to hearing ex- 
aminers, raising salaries, and the 
red-tape-cutting procedures  out- 
lined this year in the President’s 
message on these agencies. 

But there may well be some far- 
reaching changes in FPC procedure 
and power as a result. 


CORROSION ¢ Con't. from p. 19 


always be wary of overlooking 
something good. It is better that 
more new materials should be given 
some kind of actual service test, 
particularly when their sponsors in- 
sist that the accelerated tests do 
not do them justice, and when they 
can put up a reasonably convincing 
argument as to why this is true. 
Much the same thing can be said 
of “screening” tests; these are not 
necessarily accelerated, but they 
typically small-scale, in that 
small specimens are used, or 
only a limited exposure, or only a 
few environmental factors are in- 
volved. Here again the usual argu- 
ment is that the vast flood of new 
materials cannot all be tested thor- 
oughly (this situation is more com- 
mon with paints than with coat- 
ings) and hence a short, simple, 
inexpensive screening test must be 
used to eliminate the grossly unfit. 
Examine these tests and these pro- 
grams with extreme care; be very, 
very sure that you are getting your 
money’s worth out of your lab and 
not just routinely eliminating most 
of the materials tested, largely be- 
cause they don’t behave exactly like 
the ones you are accustomed to. @ 
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only 
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PIPELINE 
SECTION 





54” x 20’'—750 PSI National Vertical 
Gas Scrubbers, Batesville, Mi: 


VERTICAL 


HORIZONTAL 


48” x 10’—500 PSI National Hori 
zontal Gas Scrubber, Westwego, La. @ 


National Gas Scrubbers efficiently and economically remove liquids, both water 
and hydrocarbons, to assure the delivery of clean, dry gas to consumers. 
National Wet and Dry Vertical and Horizontal Scrubbers are available in all sizes, 
working pressures and capacities to fit the needs of gas producers and carriers. 
National Scrubbers are available in sizes from 12” to 96” and larger .. . 100 PSI 
to 4000 PSI and up. We invite all inquiries on any kind, size or working pressure. 
A PLUS VALUE WITH ALL NATIONAL PRODUCTS .. . Engineers and field 
crews living in your area in the U. S. and Canada with 55 stocked warehouses 
to size, install and service your National Gas Scrubbing equipment. 


NATIONAL TANK COMPANY 


DRAWER 1710 


TULSA, OKLAHOMA 
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A NEW CROSSING TWO 24” LINES 
No 


\ 


CHANNEL 


Fig. 1. Plan schematic of the crossing. 


Submarining 
the Mississippi 


By CHARLES W. MORROW, Assistant Chief Engineer, Ohio Fuel Gas Co., Columbus 


YVOLUMBIA GULF TRANSMISSION CO. crosses In designing any river crossing, selection of site, 
C the Mississippi River in the Vicinity of Lake crossing design, material specifications, method of in- 
Providence, La. Its original crossing consists of two stallation, method of inspection and testing procedures 
24-in. and two 16-in. lines, installed in each of two must be considered. These considerations will be dis- 
parallel pipeline ditches, 1000 ft apart (see Fig. 1). cussed in the order named. 

Due to bottom scouring and bank erosion, the two For economic reasons a site in the vicinity of the 
downstream lines were in immediate danger of becom- present crossing was desired. Thus, the reach of the 
ing uncovered. Furthermore, indications are the U. S. river available for the crossing was narrowed down to 
Corps of Engineers revetment program in the area about five miles. In reviewing any proposed Missis- 
will cause channel changes which could have a detri- sippi River crossing, several attributes are sought. 
mental effect on the original Columbia Gulf Trans- Among them are bank stability over a long period, 
mission crossing. channel centered between banks, channel location un- 

In view of these facts and because of the history changed over several years, absence of sand bars 
of the river, Columbia Gulf’s management decided to 
install another crossing as insurance for the pipe- 
line’s security and to provide for expansion. Fees 1 Co ium tay Goin n Seace an eee 
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near the crossing (sand bars make for unpredictable 
river action), and, in this case, the availability to the 
present crossing. 

The consulting firm of Pyburn and Odom of Baton 
Rouge was employed to “‘bracket in’ the site after the 
general area was established by Columbia Gulf. His- 
torical records of the river bottom and thalweg depths 
for the reach of the river were obtained from the 
Corps of Engineers and the consulting firm’s records. 
In addition, Columbia Gulf engineers discussed at 
length the future revetment program and channel pos- 
sibilities with the U. S. Corps of Engineers. During 
this stage of the engineering, Columbia Gulf engineers 
discussed Mississippi River crossings with practically 
all pipeline companies who cross the river with lines 
larger than 16-in. diameter. These preliminary dis- 
cussions helped to develop a logical and efficient ap- 
proach to the river crossing engineering and design. 


DESIGN PHILOSOPHY 


The design philosophy of the crossing is built around 
three main objectives: (1) place the lines at a suf- 
ficient depth to insure against future undercutting, 
(2) place the sags far enough into the banks to elimi- 
nate any possible uncovering from channel movement, 
and (3) place the crossing in dual lines. These objec- 
tives, of course, are tempered by the cost; however, 
the design engineers considered the accomplishment 


of these objectives primary. In connection with the 


economic considerations future company expansion 
played an important role. 


Cross sectional records and thalwegs were studied 
at great length. It was decided that two 24-in. lines 
in a single trench should be installed. The bottom of 
trench depth was established at plus 8 ft MSL. The 


136 


sags were placed approximately 900 ft into the banks 
(see Fig. 2). The engineers’ studies leading to the 
final recommendations considered two 24-in. lines in 
a single trench, single 24-in. lines in a separate trench 
spaced 1000 ft apart, and double 24-in. lines in separ- 
ate trenches spaced 1000 ft. Actually, several under- 
river design combinations and aerial-type crossings 
were investigated. However, peculiarities of the site 
narrowed the possibilities to these three. 

Two 24-in. lines would be required to meet the com- 
panies’ certificated deliveries with the present lines 
out of service. The reason for putting two 24-in. lines 
in the same trench is one of economics. The total cost 
of the installation including the approach land lines 
was estimated at $3.5 million. It was estimated that 
the land approaches for the installation cost $1 mil- 
lion. This left $2.5 million for the part of the cross- 
ing under the river. Of this amount, only $500,000 
was the “out of pocket” cost for the installation of a 
second 24-in. line. This made the second line rela- 
tively inexpensive. The land line has the same speci- 
fications as other pipelines in the Columbia Gulf sys- 
tem. The approach line outside of the levee is de- 
signed in accordance with Type A construction ASA 
B 31.1. All lines inside the levee are designed in ac- 
cordance with Type B construction. The approach 
lines are single 30-in. pipelines, the under river sec- 
tion is 24-in. 


THE PIPE 


API 5 LX pipe was used for both the approach and 
the river crossing lines. Ali pipe inside the levee is 
somastic and concrete coated. Because of the sandy 
soil, a 1.3 negative buoyancy was maintained. Several 
joints were somastic coated only so that necessary 
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field bends can be made. These joints were held down 
by river weights. The 30-in. pipe is .469-in. wall; the 
24-in. pipe is %-in. wall. The pipe coating is a heavy 
concrete. All 30-in. pipe is welded. The 24-in. pipe 
is seamless. The 24-in. pipe is coated inside primarily 
to facilitate inside visual inspection before installa- 
tion. Outside surface of the 24-in. was inspected by 
magnetic particle in addition to the customary mill 
hydrostatic and other inspections. The magnetic 
particle inspection proved successful in picking up 
slivers, seams and other surface imperfections in the 
seamless pipe. It is the opinion of Columbia Gulf 
engineers that this type of inspection is most satis- 
factory and in the case of a river crossing such as the 
Mississippi, it is a well justified cost. 


The type of valves and other materials going into 
the crossing for the most part was determined by 
costs. 


REQUESTS FOR BIDS 


Requests for bids specified that the line be laid 
straight across the river from a barge. The option 
of laying the lines simultaneously was left to the con- 
tractor. Columbian Gulf did, however, specify a gen- 
eral laying timetable. Data as to predicted river 
stages were obtained and used in the determination of 
this timetable. The primary reason for the timetable 
was to insure that the dredging did not move in on 
the job before the river was low enough to get proper 
depth. One main contractor, J. Ray McDermott Co. 
of New Orleans, was hired for the total project. Mc- 
Dermott subcontracted the dredging and land laying 
operations. 


A minimum pipe radius of 2200 ft was held during 
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FACING PAGE: Lay barge 
used for the river section 
had three welding stations. 
This allowed the barge to 
move in 120-ft jumps. This 
page, left: All joints were 
coated with somastic and 
concrete before lowering in. 
Below: Five holding barges 
were strung out behind the 
lay barge to maintain the 
2200-ft radius while lower- 
ing the concrete-coated pipe 
into the river. 
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Fig. 2. Profile of the crossing. 





the laying operations. The pipe hold-up barge dis- 
limited to 120 ft. The for these 
two specifications is to protect the stress level in the 
concrete coating during laying. 


tances are reason 


Inspection agencies were hired to inspect the pipe 
as it was manufactured at the mill. The magnetic 
particle inspection of the pipe was performed by an 
inspection agency at the pipe-coating yard. The com- 
pany used its own inspectors at the yard during the 
coating operation. During construction there was a 
chief inspector, a land welding inspector, a land lower- 
ing-in inspector and a land clean-up inspector. While 
on the river section, around-the-clock ditch inspectors, 
welding inspectors and lowering in inspectors were 


used. In addition to its own inspectors, the company 


employed the services of a consulting engineering firm 
to aid in the over-all inspection of the river section. 
The consulting firm kept accurate information on the 
dredging operations and the laying operation by run- 
ning continuous hydrographic surveys. The consult- 
ing firm personnel were under the chief inspector. 
Prior to testing, all pipe was thoroughly cleaned. The 
testing was 100 per cent hydrostatic. The river sec- 
tion was 100 per cent X-rayed as it was laid. The 
hydrostatic test was 1260 psig for the complete cross- 
ing including the land approach lines. The crossing 
was tested in three separate operations; the two land 
approach lines on either side and the under-water sec- 
tion. The valve settings were tested with the pipe- 


line. € 


Dredging operations in 
the Mississippi prior to 
putting down the pipe- 
line. 
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XC-60 PIPE 


A report on columbium additive 
steel for line pipe with high- 
yield and all-weather weldability 


characteristics 


By KEN KRIDNER 


Engineering Editor & Consulting Engineer 


ORTY-SEVEN miles of 20-in pipeline stretched 
F across the prairie of south Texas attest to the 
development of a new high strength pipe steel. This 
steel uses the element columbium to achieve a 60,000- 
psi minimum yield strength. 

It was 24 months ago that management of National 
Steel Corp.; A. O. Smith Corp.; and Natural Gas Pipe- 
line Co. of America entered into a joint venture for 
investigation and proving of columbium additive steels 
for gas transmission service application. The steel 
is a development of National Steel’s Great Lakes Steel 
division; the pipe fabricated in plants of A. O. Smith 
Corp.; and field construction and testing assigned by 
NGPL. 

During World War II, Clarence Altenburger, tech- 
nical assistant to the president of National Steel’s 
Great Lakes Steel division, began experimenting with 
columbium additives to steel. Results were conclusive, 
but the element was in short supply at that time and 
costs were excessive. Altenburger shelved the project 
and thought no more about it until some three years 
ago. A chance remark on discoveries of large de- 
posits of columbium in Quebec sent him scurrying for 
his earlier work data. 

National Steel now has filed application with the 
government patent office for use of columbium as an 
additive to semi-killed steels—to a maximum of two 
tenths of one per cent. 

The gas industry has been aware of the need for 


GAS—October, 196! 


No Cb 


0.010% 


0.0219 


0.0299, 


Fig. 1. Effect of columbium on size 
of grain structure of steel. 


»3 > or yi 
MeL. ens 
>] 
ome ae 
oF 


j~n bat a 


wr 4a ce Me 
’ . i* ~~ ” Ay we 


s ~% chee 
; \ 








AVERAGE INPACT TEST VALUES X52 LINE PIPE VS. XC40 LINE PIPE 


Fig. 2. Average impact test 
values of X-52 and XC-60 
line pipe. 
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higher tensile strength steels for its transmission 
systems—but each development of high tensile steels 
in use in industry today has been achieved by an in- 
crease in carbon and manganese chemistry. The con- 
sequent resulting problem has been weldability. As the 
carbon-manganese chemistry of the steel increases, 
it becomes more necessary to preheat the pipe in cold 
weather, and the steel is more difficult to work in the 
field. There has been the awareness in industry that 
“unstable fractures’—tears in pipe that race along 
at sonic speeds—occur more often as the pipe wall 
becomes thicker: (See GAS June, 1961, “Report on 
AGA Line Pipe Seminar’’). The gas industry’s awaken- 
ing to unstable fractures (or cleavage failures as 
they are also known) came in 1950 when the first 
long-line pipe failure resulted in a tear in the steel 
of nearly eight miles before stopping. Since that time, 
industry has sought a pipe steel that will fail in 
shear, limiting the fracture of the pipe to a short 
distance—feet instead of yards or miles. 


COLUMBIUM—ATOMIC NUMBER 41 


Use of columbium as an additive to steel is not new. 
Columbium steels have been used in the automobile 
industry, for heavy equipment and for construction 


materials to give weight-saving strength—using 


semi-killed steels. The element columbium, represented 
by the chemical symbol, Cb, has an atomic weight of 
92.91 and its atomic number is 41. It has a strong 
affinity for carbon and acts as a ferrite former on the 
crystalline structure of steel. Very precise measure- 
ment of the quantity of columbium added to the heat 
in an open hearth is controlled by metallurgists 
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during the tap at the mill. The result is a finer grain 
structure of columbium additive steel, increasing the 
yield and tensile properties. 

The addition of small quantities of columbium not 
only results in increase of the tensile strength but 
yields a tougher steel and seems to preserve the welda- 
bility of a mild carbon steel. (Fig. 1 shows the result- 
ant grain structure as varying percentages of colum- 
bium are added.) It has been found that columbium 
additive steels permit a lower carbon manganese 
chemistry than experienced in X-52 grade pipe steels— 
a reduction of 30 per cent in carbon and 25-35 per cent 
in manganese. The resultant decreased carbon equiva- 
lent (carbon percentage plus 0.25 manganese per- 
centage) reflects the increased weldability of the 
new steel. National Steel claims the columbium addi- 
tive pipe to be easily weldable with standard equip- 
ment and conventional methods through ambient 
temperatures from room temperature down to 25 
below zero deg. F. without any need for preheating. 

The designation XC-60 given the new pipe gives 
credit to the element columbium (thus the letter C) 
and the minimum yield strength (thus the 60 for 
60,000 psi). 

Initial phase of the venture by National Steel, A. O. 
Smith and Natural Gas Pipeline was fabrication of 
24-in. OD, 0.250-in. wall; and 24-in. 0.218-in. wall 
pipe. This phase of the project permitted an evaluation 
of composition and combinations of chemistry of the 
steel. 

In the second phase of the work, 4.25 miles of 24 in., 
0.250-in. wall and 1.75 miles of 30-in., 0.312-in. wall 
line pipe were fabricated and installed in an operating 
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pipeline. Charpy V-notch tests were made of each 
heat, and test data plotted. Fig. 2 shows average im- 
pact test values of X-52 and XC-60 line pipe. Tempera- 
ture has been plotted versus per cent shear and ft-lb 
energy values. 


THIRD PHASE—NGPL CONSTRUCTS NEW LINE 


Early in 1961, Natural Gas Pipeline completed con- 
struction of its 20-in. pipeline from Hebronville to 
Falfurrias in south Texas—a distance of 47 miles. 
This was the third phase of project XC-60—to produce 
the columbium additive steel in commercial quantity, 
to fabricate a normal construction requirement of 
XC-60 line pipe, and to complete a sizeable construc- 
tion project. 

Sixty-two heats were made to provide the near 6600 
tons of semi-killed steel used in the project. Analysis 
of the heats produced indicated: 

Chemical analysis: 

Carbon —0.20 -0.27 per cent 
Manganese—0.89 -1.28 per cent 
Columbium—0.006 - 0.018 per cent 

Physical properties: 

Yield strength - 65,000 - 83,000 psi 
Ultimate strength - 82,000 - 101,000 psi 

Experience gained from the second phase of the 
project in welding practices was used to insure suc- 
cess in the Natural Gas Pipeline project. It was ob- 
served that the outstanding difference between welding 
of X-52 and XC-60 grade steels was greater fluidity 
of the welding puddle in columbium steel. By reducing 
welding heat and root gas, the welders found the 
material was welded without difficulty. Comments were 
that the material “welds like a mild steel.” 

“This 47-mile installation rates classification as the 
strongest and probably the freest of weld defects of 
any natural gas transmission line ever built,’ said 
A. G. Barkow, superintendent of inspection for Nat- 
ural Gas Pipeline. The line was found to be completely 
free of cracks by industry test procedure. 

Bending the pipe to the contour of terrain was 
considered a test for the new steel. Construction men 
found that XC-60 pipe yielded to bending as easily 
as conventional line pipe. A slightly longer bending 
pull was used to counteract the tendency of the pipe 
to spring-back. 

The 47-mile section was constructed for high ca- 
pacity service. The pipe was hydrostatically tested at 
the mill to 90 per cent of the minimum specified yield, 
or to a fiber stress of 54,000 psi. Two burst tests on 
40-ft sections of the pipe used for the south Texas 
project resulted in shear failures—the tear in both 
cases being less than 5 ft long. 

The 20-in. pipe used in south Texas was fabricated 
from 14-in. columbium additive steel plate by A. O. 
Smith. The 47-mile line required 6580 tons of steel. 
Equal design strength using X-52 grade pipe would 
have required 7350 tons of steel. When full advantage 
is taken of the difference in actual physical properties 
of the two steels, the reduction in steel needed will be 
25 per cent, or 35 fewer tons per mile of pipe. 

Although the cost of columbium additive steel is 
approximately $15-$20 above steel used for fabricating 
X-52 pipe, savings in total tonnage by using the XC-60 
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was 770 tons. Developers of the columbium additive 
steel estimate use of XC-60 pipe represented a savings 
of $1000 per mile on the south Texas project—over the 
use of X-52 pipe. 


ANALYSIS OF PROJECT 


Management of the three companies involved in the 
joint venture originally sought to develop a columbium 
additive steel that would (1) bring all-weather welda- 
bility to gas transmission construction, (2) permit 
use of higher-strength thinner-wall pipe, and (3) 
yield substantial cost savings in the construction of 
large gas transmission pipelines. 

It was felt that the decreased tonnage required by 
use of higher-strength low-chemistry steel would re- 
duce steel cost, and would offer savings in freight 
and field handling of pipe. Fig. 3 shows the estimated 
per-mile costs for pipe and welding based on 26-in. 
diameter pipe, for various grades of pipe. It will be 
seen that use of columbium additive steel is estimated 
to yield a savings of about $5800 per mile over use of 
X-52 grade steel. 

Indications are that the steel industry will have a 
potential for 500,000 tons of columbium additive steel 
in 1962 increasing to 2 million tons by 1970. 

Should further testing prove conclusively that pipe 
ruptures experienced with XC-60 grade steels will 
always fail in shear thus eliminating “sonic tears,” 
then the entrance of columbium additive steel will 
make a valuable contribution to the gas industry in 
safety as well as the economic field. 

The south Texas phase of the National Steel-A. O. 
Smith-Natural Gas Pipeline joint venture will continue 


to be followed with interest by the gas industry. @ 








F PIPE. $1000/MiLE 





Fig. 3. Theoretical cost comparison of building pipelines 
based on 26-in. line pipe, 850-psi operating pressure. 
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industrial microwave 


PROS 





CONS 





By F. Vinton Long * Texas Eastern Transmission Corp., Shreveport 


WORK for a supplier of energy named Texas East- 
] ern Transmission Corp. We are in the business of 
obtaining petroleum products, both liquefied and nat- 
ural gas, and transporting them at a reasonable cost to 
customers in the northern central and northeastern 
seaboard areas. 

Right now we transport only the products just men- 
tioned, althought we would consider almost everything 
we could squeeze inside a pipe. We are now studying 
the transportation of powdered coal in a form in which 
it can be used for generation of electric power. And 
we have even considered the use of natural gas to 
provide initial launching power for missiles or space 
ships (GATO—Gas Assisted Take Off 

We are users of both leased lines and microwave 
facilities, and both leased (Bell SC-2) and privately 
owned (Control Corp. and Westinghouse) tele-control 
equipment for remote operations of pumps, com- 
pressors and valves. 

We have been in the microwave business about 10 
years now and know a few of the good and bad 
points of owning your own system. 

First, let me tell you what we have and what we 
do with it. We have about 1400 miles of 2000-mega- 
cycle microwave running from Shreveport, La., to 
Linden, N. J., and a short 6000-megacycle system, 
about 150 miles, in south central Texas. 

We handle our mobile units over these systems, and, 
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of course, several voice channels. We now operate sev- 
eral unattended gas compressor stations under super- 
visory control, and are presently expanding this 
operation. 

Maybe now we should get into some of the pro’s 
and con’s of owning your own microwave system. 

In the first place, there may be no realistic choice; 
sometimes about the only thing you can use with any 
common sense is microwave. An example of this is 
installations in rugged country where there are no 
existing cable systems. This is largely true for pipe- 
lines overseas and electric power companies in our 
West and Northwest. And some of the railroads, such 
as the Pacific Great Eastern Railway of Canada. The 
right to provide such facilities where desirable for 
protection of our operations made it imperative that 
we made a strong stand for freedom of choice for 
communications at the recently concluded FCC hear- 
ings. 

A properly designed and installed communications 
system operated and maintained for the company by 
competent company employees with sufficient knowl- 
edge of company procedures and needs, and having 
adequate means and authority to carry out indicated 
programs, can be a very powerful and useful tool in 


Thi irticle is adapted from a talk presented at the 14th 
innual Conference of the Industrial Communication Associa 


tion held in Denver, May 17-19%, 1961 
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the efficient management of a widespread, integrated 
operation. In some cases it may form the economic 
justification for maintaining a group of communica- 
tions engineers and electronic technicians whose back- 
grounds permit invaluable contributions to informa- 
tion theory, system analysis, data handling, automa- 
tion, instrumentation, etc. 

If the nature of the proposed facility is such that 
you do have a choice, then the first thing you will 
probably investigate is money. It will run from $2500 
to $4000 per mile for a good solid system with dual 
transmitters and receivers, if installed on a typical 
right-of-way company system. An example is the 
above mentioned railroad which went through some 
really rugged terrain for $3480 per mile. 

From the range of prices of microwave systems, two 
different estimated costs are selected as best showing 
what I mean. One system is estimated to cost $2500 
per mile. This cheaper or minimum system is selected 
as having the lowest reliability (say 99 per cent mini- 
mum per link) and the cheapest cost of the system 
that would serve a company’s needs for general ap- 
plication. The higher priced or high quality system, 
estimated to cost $4000 per mile, represents close to 
the best reliability commercially available today for 
application in accordance with accepted practices. 
Since these two systems practically bracket the ac- 
ceptable combinations of cost and reliability, they 
provide a ready test for eliminating many cases under 
consideration for application of microwave. Thus if in 
any case either of the following statements is true, 
then microwave is not the answer. 

1. A cost of $2500 per mile or more cannot be 
justified. 

The reliability that would be furnished by the 
$4000-per-mile system is not sufficient. 

The per mile costs are estimated to provide a com- 
plete system, including multiplex equipment and nor- 
mal interconnection from station phones to nearby 
microwave stations, etc. These additional items will 
appear to make these microwave systems more costly 
than many published figures for comparable installa- 
tions. However, the omission of these costs would 
result in a system that is not comparable to the phone- 
to-phone system furnished by the telephone companies. 

If you take a 1000-mile system it means an invest- 
ment of $2500 x 1000, or $2.5 million, using the lower 
figure. 

To start off with, you have fixed charges for this 
investment which might run from 10 to 15 per cent. 
This includes taxes, depreciation, interest, etc. If 
we take the low side at 10 per cent, and that’s pretty 
low, then we come up with an annual cost of $2.5 
million x 10 per cent or $250,000. Then we toss in 
maintenance and operation cost for men and material 
at about 7 per cent, which adds up to about $175,000. 
This gives us a total of $250,000, plus $175,000, or 
$425,000 per year total expense. If we have 1000 miles, 
then it will come out at $425 per mile per year, or 
about $35 per system mile per month. 

This $35 per system mile per month is pretty ex- 
pensive for a few channels. However, pipeliners find 
that leased facilities can easily run up to $6 per 
channel mile per month, including taxes, as compared 
to the basic $3 per mile monthly charge for a voice 
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grade leased channel. These costs include, of course, 
drop equipment, through signaling on a part time 
basis, or tele-control circuits. 

Of course, if you have 100 channels that are re- 
quired, the channel cost drops down to 35 cents per 
mile per month. And if you splurged on a 600 channel 
system, the per-mile cost becomes mighty low. Con- 
versely, though, I don’t think you could build a 600 
channel job for $2500 per mile. 

Most of us pipeliners require but few channels 
on our long haul operations and, therefore, leased 
facilities can often economically ‘“prove-in.” 

Any time you can lease a facility you get away 
from personnel problems. One inherent trouble with 
a long haul system is that the maintenance men have 
to travel too far if stretched out along the system, 
and too many of them are required, if adequately 
spaced, to provide good coverage. There is where the 
common carriers have a great advantage. 

Any privately owned system has a problem in pro- 
viding alternate routing, while it’s a snap for the 
common carriers. About the only thing you can do in 
a private system is to provide dual radio equipment 
and hope your standby electric power comes on. 

However, common carrier alternate routing just 
about ceases to exist when we get off the backbone 
circuit into our remote facility sites, and in these 
cases we believe that a good microwave link might 
be a safer bet in advent of bad weather. 

One approach is to use a lower grade and cheaper 


For pipelines 
and utilities, com- 
plete control of com- 
munications is often 
of such importance 
that it will outweigh 
cost factors.” 





Table 1. Typical Day Peformance—Hours and 
Minutes 


Reliability In Service Out of Service 


ee | 

0.1 min. 

1.4 min. 

14.4 min. 
28.8 min. 
Thr.12 min. 
2hr.24 min. 


23 hr. 59.9 min. 
23 hr. 58.6 min. 
23 hr. 45.6 min. 
23 hr. 31.2 min. 
22 hr.48 min. 
21 hr.36 min. 
19hr.12 = min. 4hr.48 min. 
15 hr. 36 =min. 8hr.24 min. 
12 hr. 12 hr. 


microwave system and back it up for vital channels 
by leased lines. However, this is seldom done. 

At least for pipelines and utilities, complete control 
of communications is often of such importance that 
it will outweigh cost factors. This is especially true 
when automatic or remote control of outlying equip- 
ment is involved. 

If we consider our own system we will have to look 
at reliability. The words “dependability,” “availabil- 
ity,” and “reliability” appear frequently in articles 
and papers related to the electrical and communica- 
tions field and sometimes appear to be used almost 
interchangeably. There are distinctions which are 
applicable and which I will try to explain. ‘‘Dependa- 
bility” is an all-inclusive, non-specific term without 
a mathematical definition. “Availability,” a favorite 
of the electric power industry, usually appears as a 
percentage, expressing the portion of a time period 
that a unit was in service or available for service. 
Availability may be expressed by the following equa- 
tion: 


©) Availability = 100 
Total-Time less Out-of-Service Time 


Total Time 


The word “availability” implies an observed perform- 
ance of a particular unit or system during a specific 
time period. If conditions during this period are 
considered to be typical and likely to recur in future 
periods, then this same figure may be used as an 
indication of future performance and called “relia- 
bility.”” In some articles reliability is assumed to be 
the observed availability of a system over a typical 
period of time. To be reasonably accurate, the period 
of time for microwave should be at least a year and 
be composed of multiples of 12 months to minimize 
the influence of seasons of this year. 

For mathematical purposes, reliability is usually 
defined as the probability that a component or system 
will successfully accomplish the purpose for which it 
was sé:ected or designed. It implies a forecast or a 
prediction of expected future results. It may be a 
priori vr empirical in nature, or any combination of 
the two, providing the calculations have been made 
in accordance with the laws of probability with due 


144 


consideration to attendant assumptions and reserva- 
tions. Comparable attention to assumptions and reser- 
vations is required for the valid application of relia- 
bility figures. In particular we should be constantly 
aware that reliability figures bear the same relation 
to a specific instance that mortality tables have to a 
particular person. 

The significance of variations in reliability figures 
may be made clearer by converting them to hours and 
minutes of outage. Table 1 lists the “in service” and 
“out of service” hours for a typical or average day 
for various reliabilities. 

Underlying the factors affecting reliability are a 
few principles that wield considerable influence. Some 
understanding of these principles is vital to an appreci- 
ation of reliability limitations in certain types or ar- 
rangements of systems. In an attempt to contribute 
to this understanding the following paragraphs dis- 
cuss some aspects of one of the probability theorems 
followed by simplified examples of some principal 
types of communication circuit arrangements. 

The probability theorem of independent events ex- 
erts a major influence on the actual reliability limits 
of a system. The theorem may be stated as follows: 

“The probability that both of two independent events 
will happen is the product of their separate proba- 
bilities.” 

The theorem is applicable to any number of events 
as long as each is independent of any other event, or 
in other words, no correlation or pattern exists in 
their separate or combined occurrences. First con- 
sider the “AND” case. In this case one component 
and one or more other components must be in service 
for the system to operate. A series electrical circuit 
in which all components must function for any result 
is an example of this case. Consider a typical micro- 
wave layout with one repeater station between sta- 
tions A and B. 

A. P, . P, .B 


Path P, and path P. must function for A to talk to B. 
Then according to the theorem the probability that 
A can talk to B is the probability that path P, and 
path P. are in service, which is equal to the proba- 
bility that path P, is in service times the probability 
that path P. is in service. Thus: Probability A can 
communicate with B=Probability AB Probability 
P, x Probability Ps. 


Table 2. System Reliability versus distance 
(number of links) 


Distance No. of 
in Miles Links 


Per Cent 
Reliability 


25 99.0 
50 98.01 
100 
200 
400 
600 
800 
1000 
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“We have been in 
the microwave busi- 
ness about 10 years 
now and know a few 
of the good and bad 
points of owning 
your own system.” 


If the reliability of each of these paths were 99 
per cent, then the two-segment system would have a 
reliability of .99 .99 or 99° which equals .9801 
(98.01 per cent). If a third link of the same reliability 
were added, the system reliability would be .99* or 
.970299. One precept resulting from this principle is 
that as we add components (or links to a microwave 
system) we must increase the reliability of each if 
the entire system is to maintain a predetermined 
performance. 

Another way of stating this precept is that regard- 
less of the high degree of reliability of components 
the number of them in a system can be increased until 
the probability that the system will work success- 
fully becomes ridiculously small. It is the number 
of the components involved and not their quality that 
causes difficulty in obtaining manufacturer’s guaran- 
tees for performance of computers, microwave sys- 
tems, etc. This is the precept that provoked the 
comments of Col. L. C. Sheetz in an article in the 
May 1960 issue of Signal which he titled “Is Com- 
munications Reliability Possible?’”. In this article 
he mentioned that one series of tests revealed an 
alerting system of a major U. S. Air Command with 
direct lines to each base functioned perfectly only 
7 per cent of the time. 

The practical extent of this effect is depicted in 
Table 2. Here it is assumed that a microwave system 
with a distance of 25 miles between repeater sites 
is to be constructed with a reliability of 99 per cent 
per 25-mile link. The table illustrates the deterioration 
of reliability with distance and the disadvantage of 
locating control points (particularly closed loop com- 
puter systems) at great distances from the satellite 
stations. 

In addition to the “AND” case of the theorem of 
independent events discussed above, the complemen- 
tary or OR case has a major influence on reliability 
of communications. In this case of two or more com- 
ponents, one or another needs to function for success- 
ful operation. A parallel electrical circuit is an example 
of an OR case, and the example above of two paths 
between stations A and B may be rearranged as be- 
low, for a comparable illustration. 
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P, 
A 
P, 


Now, A can communicate with B if either path P, 
or path P. is in service. Since our theorem is for 
an AND case the OR case needs to be re-stated (in 
a sense complemented) to convert it into an AND 
case. The sum of the probability of path P, being in 
service (Pr,) and the probability of path P, being 
out of service (Q,) is 100 per cent (or more properly 
1.0, the decimal equivalent by definition). 

(¥) Pr, + G@. = 10; Fr + Go 19 

& Pan + Quan = 1 
Thus the probability of Path P, not being in service 
(Q,) may be expressed as: 
(2) Q, — 1.0 — Pr, 
The probability of A not communicating with B (Q,p) 
is the probability of path P, not being in service (Q;) 
and the probability of Q. of path P. not being in 
service. 
(3) Probability Q,n = Q, X Qs» 
Assuming the reliability of our paths are still 99 
per cent (0.99) in each case the combined reliability 
of the system composed of the two paths is: 
(4) Probability AB = 1 — Q,y, from (1) 
(5) Probability Q,n = Q, xX Q from (3) 
(6) Probability Qa, = (1 — .99) x (1 — .99) 
sub in (1) then 5 

(7) Probability Q,, = .01 x .01 = .0001 

(8) Thus Probability AB = 1 .0001 = .9999 
or 99.99 per cent sub (7) in (4) 


7 


An example of an OR case mathematically defines 
the effect of adding communication paths to an exist- 
ing system when these are to be used to increase the 
number of paths in parallel or multiple. It should be 
particularly noted each additional path increases the 
system reliability, even though the individual relia- 
bility of the separate circuit is very small. This in- 
crease of paths or components (in the OR sense) is 
the adopted means of achieving reliability in com- 
puters, communications system, etc., under appropri- 
ate circumstances. In particular, it is by this means 
that the Bell System could mobilize the ability to 
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99% Reliability per 
Link System 


Distance No. of 
in Miles Links 


Hours Outage 


Reliability per Typical Day 


25 99.0 % 

50 98.01% 
100 96.06% 
200 92.27% 
400 85.15% 
600 78.57% 
800 72.50% 
1000 66.90% 
1400 56.96% 
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Reliability 


99.90% Reliability per 
Link System 


99.99% Reliability per 
Link System 


Hours Outage 


Hours Outage . 
per Typical Day 


per Typical Day Reliability 


Less than 1 hr. 
Less than 1 hr. 
Less than 1 hr. 
Less than 1 hr. 
Less than 1 hr. 
Less than 1 hr. 
Less than 1 hr. 
0.1 hr. 
0.1 hr. 


99.9 % 
99.80% 
99.60% 
99.20% 
98.41% 
97.63% 
96.85% 
96.08% 
94.55% 


Less than 1 hr. 
Less than 1 hr. 
Less than 1 hr. 


99.99% 
99.98% 
99.96% 
99.92% 
99.84% 
99.76% 
99.68% 
99.60% 
99.44% 


furnish a communication channel between two major 
and distant points in the U. S. with a great reliability. 

As mentioned further in subsequent paragraphs, 
the Bell System enjoys a peculiar but very great re- 
liability advantage in long circuits through major 
centers. The layout of their system is such that the 
number of alternate trunk paths (as well as grade) 
increases as the distance involved increases. Thus 
while the deterioration in reliability as the length 
of microwave increases to a very long system may 
be alarming, there may be little or no comparable 
effect on the reliability of a leased line system. Essen- 
tially the OR principle is brought into play to mini- 
mize the AND effect. 

If we install a $2500-per-mile system we might ob- 
tain something in the vicinity of 99 per cent plus per 
link; and it is estimated that for 60 per cent more 
money or $4000 per mile, a highest commercial grade 
system that might have a propagation reliability of 
99.99 per cent per link might be obtained. The overall 
per link reliability would be somewhat less, depending 
on maintenance. 

The passion of present-day governments to gather 
statistics on everything pertaining to its and in some 
cases other governments’ citizens has permitted the 
compilation of the most precise actuarial statistics 
ever assembled. But in spite of the accuracy of these 
tables the best doctors are still unable to predict how 
long a particular healthy man will live. Although 
these statistics can be accurately applied to a sizable 
group of people, everyone in this group may be an 
exception to the expected life indicated in the applic- 
able table. Not only may each man vary, but the 
variations of many of this group will be considerable; 
about the only real fact that can be definitely applied 
to a specific individual is maximum life. Each and 


(The percentage effect of s« e ¢ the factor related to 
maintenance, such as accessibility of sites and, frequently 
driving time, increases as the system reliability increases. ) 
Although from a superficial examination it may appear 
that an increase in reliability from 99.0 per cent to 99.99 
per cent is relatively small, it in a sense a large in- 
crease. In fact, from one point of view it is double in 
that 99.99 per cent represent the combined reliability 

two separate 9° per ent microwaves working together 
is one ystem. We a ime a dual system with two sets 
of frequencies and two sets of appropriate electronic 
equipment in continuous operation to minimize effects of 
electronic equipment failure tmospheric disturbances, et 


every man can wager with his insurance company 
and assume that he will not exceed the maximum life 
being attained in his time. The situation of predicting 
reliability for a particular proposed microwave system 
is similar with one major distinction. Sufficient and 
adequate statistics are not yet available. 

Thus by its nature any serious discussion of this 
subject almost necessarily involves a great deal of 
hedging, qualification, what appears to be double-talk, 
and “beating about the bush” in general. The bare 
statement of estimated reliability of a proposed sys- 
tem without attempting to present some of the prob- 
lems, assumptions, etc., would result in misrepresenta- 
tion of the situation with possible attendant misunder- 
standing and a false sense of confidence. Further 
appreciation of one aspect of the problem may be 
gleaned from the paragraph below which is quoted 
from a memorandum on the subject from a leading 
microwave manufacturer to its sales personnel. 

It is next to impossible to predict relia- 
bility percentages exactly for any specific situa- 
tion, since their statistical nature defies rigorous 
analysis. The establishing of a reliability per- 
centage as a contract specification which a manu- 
facturer must guarantee is unrealistic and may 
result in considerable added unjustifiable cost and 
complexity to a microwave system. We will not 
guarantee contractually a figure which the theory 
of probability tells us might not be met. Hence, 
forced into the situation, we must take figures 
which we feel are already somewhat pessimistic 
and raise the criterion adequately to protect our 
company from possible incompatible contract 
specifications. It is, therefore, to the interest of 
the field sales personnel to impress upon the cus- 
tomer the fact that his decision to go micro- 
wave thereby represents the ultimate in communi- 
cations reliability available to date, and that 
further attempts to pinpoint reliability are really 
fruitless. Past performance of any particular 
equipment to date represents the best insurance 
against unreliable operation and, _ therefore, 
should be his primary concern in selecting equip- 
ment for reliable service .. .” 

Any breakdown of the major factors influencing 
the expected outage on reliability of a microwave 
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system would include these three: 

1. Propagation reliability 

2. Reliability of equipment 

3. Maintenance 

Up to now we have used only slow speed tele- 
control facilities or data handling on our microwave 
system. However, we plan to start with solid-state 
devices, which will provide both supervisory control 
and data handling, including alarms and teiemetering 
on a higher speed basis. We will use a scanning system 
with a central point at our dispatch center, scanning 
about 200 bits of information at a time from each 
outlying station. 

While our scanning devices could work up into kilo- 
cycles of speed, we will slow them down to 1000 or 
1200 or less bits per second so that we can handle 
them over a 750-1200 Baud leased line, if desired. 

We will eventually, in some cases, feed the data 
into a computer, with a typed readout showing station 
conditions being printed at preset intervals, on call, 
or at times of certain changes of condition at the out- 
lying stations. 

In our particular pipeline we could wind up with 
a lot of assorted data with about 66 compressor sta- 
tions and about 300 purchase points and the same num- 
ber of deliveries. 

To handle this speed we will need high speed trans- 
mitters and receivers for placing on leased or private 
facilities. These units are now available on lease from 
Western Union and Bell. I understand that Control 
Corp. of Minneapolis will in October have a 1000-bit- 
per-second unit available, using phase shift modula- 
tion, that will work on either microwave or leased 


line. Rixon Electronics of Silver Spring, Md., now has 
available its type Sebit-24, which will operate at up 
to 2400 bits per second. Stromberg-Carlson, Rochester, 
N. Y., also has available a 2400 bit device, called the 
S-C 301. And Collins Radio Co., Dallas, has available 
its type TE-206, which will handle 2400 bits per 
second. 


We have interconnected as well as terminated our 
microwave system with common carrier facilities, and 
it works just fine. Remember, of course, that these 


“A properly designed and installed commua- 
cations system operated and maintained for 
the company by competent company em- 
ployees with sufficient knowledge of company 
procedures and needs, and having adequate 
means and authority to carry out indicated 
programs, can be a very powerful and useful 
tool in the efficient management of a wide- 
spread, integrated operation.” 
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are right-of-way facilities for our pipeline operation. 

One of our large problems has been standby electric 
power. I think the right way to lick it is to use thermo- 
electric generators at the unattended repeater stations, 
fired from propane or natural gas. Naturally I would 
recommend natural gas! These thermoelectric units 
would provide prime power also. 

However, they are quite expensive unless low power, 
and we are anxiously awaiting transistorized radio 
equipment which will also reduce the tube replacement 
problem which is very serious in present systems. 

If we use thermoelectric generators for power, we 
should consider reducing the power load by using gas- 
fired tower obstruction lights. You can even get blink- 
ing ones now, although there is a lot of development 
still to be done before they can be considered feasible 
for this purpose. 

I know some of you are wondering how the common 
carrier offering of WATS (wide area telephone serv- 
ice) and Telpak would affect our choice as to whether 
or not to use our own microwave. Right now, we don’t 
believe that WATS would influence us either way. 
However, the Telpak tariff might well do so in certain 
cases and we would conduct a study on a case-by-case 
basis, by locations, to see how it would come out. 

In conclusion, I believe everyone should carefully 
study his own requirement for microwave. Many 
power companies and pipelines have been using it 
successfully for years and are constantly expanding 
their systems. Once you know what you are up against, 
you needn’t be afraid of it. ® 





Part VI of a field study in depth: 
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This month, Author Ken Kridner 


traces the growth of acceptance of automatic 


controls and delves into 


possible applications for a totally 


automated operation 


ITH the September issue of GAS, we completed 
a review of operating practices of companies 
in gas distribution and transmission. We have en- 
deavored to review types of operations and equipment 
to include all phases ‘of automation philosophy accepted 
in the gas industry today. In this article we will trace 
growth of acceptance of automatic controls in the 
industry and delve into possible applications for a 
totally automated operation. 

As I traveled across the continent visiting personnel 
in many gas companies and discussing automation 
with them, I arrived at personal conclusions of where 
automation now stands in the industry. Before con- 
tinuing, I should absolve all others of responsibility 
for the remarks that will follow—these comments, as 
they apply to the future of automation, represent the 
thinking of the writer only. 

It appears that use of automatic controls in the gas 
industry made an initial appearance with pressure 
regulators at the measuring and regulating point, and 
with governors on compressor engines. Early gas 
company operations were performed with a maximum 
of labor requirements. The addition of manpower ap- 
parently continued in an upward trend for some time. 
Management of transmission companies did not seem 
too concerned over such things as labor cost, increased 
material cost and increasing cost of gas at the well 
head. 

Existing facilities and operating techniques were 
functioning to deliver gas to the market area from 
its source. Developments in the communications field 
limited reliable access to remote locations. Control in- 
strumentation had yet to make its appearance. Op- 
erating efficiency as a variable appeared to be ignored 
by federal regulatory agencies in establishing a fair 
rate base. 
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Therefore, as new projects were constructed, no one 
was surprised that innovations in control systems de- 
veloped and applied in the allied petroleum and chemi- 
cal process industries were not incorporated in gas 
systems. However, as communications firms improved 
equipment and electronic control companies began to 
cast their eyes afield, there was a noticeable trend 
among gas companies to install telemetering equipment 
in gas systems. Very little of this equipment incor- 
porated instruction signals in the early stages of ac- 
ceptance. The majority was purchased as an aid for 
dispatching. 

Less than five years ago the first remote controlled 
compressor station was authorized by Federal Power 
Commission. Not until 1960 did a company revamp 
an existing station to utilize self-contained operation 
for a multi-engine reciprocating compressor station. 
This in an industry that is over 30 years old in the 
transmission field—and in an industry that currently 
ranks as fifth largest in the country. 

A few more progressive companies have looked ahead, 
have evaluated problems relating to their systems and 
have made decisions involving use of automatic con- 
trols on the basis of what they considered best for 
their operation. In most instances, these organiza- 
tions were seeking improved operating efficiency—and 
weighing the cost of automation to achieve it. 

To continue with this dialogue of progress of auto- 
mation in the gas industry; with the recognition that 
compressor station engines could be automated—that 
is, the engine put through its sequence automatically 

there occurred a transition in the appearance of new 
compressor stations. Where in the past it was neces- 
sary to have two men present to turn an engine over 
and bring it on line, the operator now needed to simply 
press a button and watch as sequencing controls ac- 
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tivated each step, verified the action and then pro- 
gressed to the next step in the starting sequence, 
bringing the engine on line with the unit ready to be 
loaded. Along with development of sequence start- 
stop units, engine people were called upon to develop 
additional safety equipment to protect against destruc- 
tion of compressor equipment in event of a malfunc- 
tion. Manufacturers of sniffers, fire detection gear, 
vibration sensors and many other varied special de- 
vices reacted to insure the safety of the automatic 
controlled engine. 

At this point many designers and operators differed 
in philosophy of operation. While devices might be 
designed to protect a compressor unit and take it out 
of service, it is necessary in the gas industry to return 
the unit to service as soon as possible. For, a gas 
transmission company is in the business of transport- 
ing natural gas and a compressor unit down for re- 
pairs does not contribute to this cause. Thus it is 
necessary that a maintenance program be found that 
will permit adequate preventive measures to insure 
the minimum down time on each unit. 

Not content with success achieved in adapting se- 
quence panels to reciprocating engines in multi-engine 
stations, design engineers turned to problems related 
to interlocking operation of all engines within a sta- 
tion. They hoped to control the station as a unit by 
a single variable. Evaluating and discarding the 
variables involved, the designers arrived at use of 
pressure as the controlling factor. Problems that were 
initially considered complex readily dissolved with 
the recognition that existing pressure controllers could 
be adapted and a pneumatic signal transmitted to 
adjust the speed of any unit and to initiate start or 
stop sequencing of an engine unit. Recent equipment 
manufactured by companies catering to the control 
field have resolved satisfactorily problems relating to 
self-contained compressor station operation—and a 
station may be controlled from a remote location either 
by a single signal to the station or by individual unit 
control. 

Along with developments in compressor stations 
have come improvements of communication systems— 
permitting an assurance in remote operation that had 
not been enjoyed previously. Coding systems employ- 
ing binary bit logic insured proper identification of 
the signal transmitted, precluding the possibility of 
erroneous instructions initiating destructive action on 
the system. Use of digital techniques have insured 
that numerical data transmitted are received as trans- 
mitted. Each of these factors has contributed a share 
to the confidence of management and employees in the 
ability of a remote controlled or remote directed fa- 
cility to function properly. 


SELF-CONTAINED STATIONS, NOW? 

Having achieved operation of a self-contained com- 
pressor station—a multi-engine station that can be 
handled as a single unit and be instructed by trans- 
mission of a single signal—the industry has found 
itself confronted with a question. Is there merit in 
advancing further with the philosophy of automatic 
control and interlock all compressor stations on a gas 
transmission system so their operation will not re- 
quire human supervision? 
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On this point, there have been several different ap- 
proaches. Some from people who have advanced the 
current thinking of automatic control application to 
the position it enjoys today. One approach suggests 
that the practical solution to automation of compres- 
sor stacions has been reached. Further utilization of 
automatic control equipment to interlock compressor 
stations on transmission systems would be of no value. 
Personnel on duty in a dispatching office can be used 
more logically and economically to perform the func- 
tion of adjusting pressure conditions along the pipe- 
line. 

The other approach to the problem is based on 
achieving maximum utilization of available horsepower 
by leaving selection of stations and engine units to be 
used to a high-speed electronic computer, constantly 
optimizing operating conditions. Proponents of this 
line of thought would have the dispatcher available for 
evaluation of the overall problem and to set into a 
computer ultimate conditions desired at sales points, 
leaving to the computer the intermediate problems of 
pressure conditions at the entrance to the system and 
along the transmission line. 


FURTHER AUTOMATION—A HYPOTHESIS 

Certainly this latter line of thinking involves much 
equipment that is not now necessary in a transmission 
system. Since discharge pressure conditions at a com- 
pressor station are not static but, rather, fluctuate 
with an increase or decrease of engine speed—we find 
that we have a transient condition set up within the 
pipeline system. In order to utilize a computer in the 
overall operation of a system we must resolve these 
conditions of transient flow into a language that can 
be adapted to computer logic. We must also have a 
decision of what data must be transmitted to a cen- 
tral point as a prerequisite to central point control— 
and the quantity of data that must be transmitted 
from its originating station will determine the extent 
of cost necessary for an adequate communications sys- 
tem. If the communications load is to be extensive, it 
may be necessary to go to a solid state system where 
pick-off of data information can be accomplished in 
a matter of micro-seconds. However, since speed is a 
function of cost, if this accelerated speed is not neces- 
sary, then we may find it advisable to use less sophis- 
ticated equipment. Thus here, as in most instances 
involving decisions regarding use of automatic control 
equipment, the final answer must be based upon eco- 
nomics, the job to be done and good solid engineering 
know-how. 

As you can readily see, a system automated to the 
extent now reached would permit control over all com- 





A look at the past. . . 





pressor station activities. But, we have to this point 
telemetering of flow 
data. This was not a matter of oversight, but rather 
recognition that to date telemetering of flow informa- 
tion has involved nothing more than the transmittal of 
relative values of variables used in the flow equation. 
This type of data has been satisfactory enough in the 
past to permit the dispatcher to vary conditions on the 
line; particularly, as the dispatcher also had available 
information on pressure conditions at all points on the 
system. However, with the suggested advent of a 
high-speed optimizing computer on the system, the 
problem of accurate measurement data becomes more 
critical. Surely the numerous variables in the flow 
equation could be transmitted in from each measuring 
location and for each meter tube. However, again we 
are confronted with a staggering and costly load that 
would be placed on the communications system. Sec- 
ondly, we see that at this time, many companies are 
measuring their gas twice: (1) for the use of the 
dispatcher—this appears to be more of an estimated 
flow rate and then (2) by the measurement depart- 
ment with more precise methods for billing operations. 
Speaking from a design point, it would appear that 
the most advantageous measurement would be achieved 
by resolution of all variables at the measuring point, 
at each measuring tube; thereby permitting a single 
flow rate to be transmitted to the optimizing com- 
puter. This flow rate would serve not only for dis- 
patching but also for billing. Again, from a cost angle, 
installation of such equipment would increase economic 
requirements for a fully automated system. But the 
resultant effect would complete the loop for automatic 
control of the system. 


ignored a necessary ingredient 


Consider the load on a communications system if 
only a minimum of information is transmitted from 
compressor stations and from measuring points. From 
compressor stations would come data on suction and 
discharge pressure, available units, power outage, flow 
rate passing, and trouble. From the measuring points 
would come transmitted flow rate and pressure condi- 
tions. This minimum data flow would permit design 
personnel maximum leeway in selection of equipment 
considering cost, function and future expansion. 

But is there merit in such an extravagant system, 


some may ask? No clear cut answer can be given 
that would apply in every case. However, a system 
designed and programmed for maximum efficiency 
by constant optimizing of fuel consumption, com- 
pressor usage, purchase of gas supply and curtailment 
of sales, would eliminate the human factor of chance 
decision. Ability to utilize storage space on a large 
electronic computer so that memory units accept sys- 
tem data and transfer the information to an account- 
ing machine, on off-line programming, would yield 
maximum benefits to the user. This would permit rapid 
access to information for preparation of billing, regu- 
latory agency reports and management surveys. 

So much for compressor stations and gas measure- 
ment. 

There are two other areas where automation today 
offers opportunities to users. The first of these is in 
the area of gas production—particularly in those areas 
where companies are operating extensive gathering 
systems serving a multiple number of wells. In such 
instances, we find that all gas produced into a gather- 
ing system is brought to a central point and there 
delivered into the transmission system. The problem 
evolves to one of selecting particular wells to be turned 
into the system, regulating the flow of those wells, 
and maintaining a desired delivery rate into the trans- 
mission line. In addition, there arises the problem 
posed by regulatory agencies of the individual states 
involved—and well allowable, overage and underage 
and current status—and all items that must be taken 
into consideration each time a change in total field 
withdrawal is made. As if these were not enough, 
there is also the pressure problem evident in those 
gas fields where the reservoir has been depleted or 
for any reason pressure is sufficiently low that a slight 
change in system conditions will reflect a variation in 
flow rate from each well. With this staggering array 
of conditions confronting the designer, there is the 
possible use of automatic control in this situation. 

Observing the individual gas well, the common op- 
eration is to use a flow restriction device downstream 
of the measuring element. Thus if we install a flow 
controller as the measuring element, remotely actuate 
its set-point and feed the output to the downstream 
pressure control element, we can effectively remotely 
supervise gas flow from the well. It will be seen that 
an instrument yielding flow rate as a single variable 
will permit much more effective control over the well. 
(Since only actual cubic feet or pounds desired need 
be furnished.) 

Equipping all wells with similar devices, it then 
becomes necessary to only have contact between the 
central gathering point and outlying stations. This in 
many instances presents a primary problem since a 
power source is not always available. Recent develop- 
ments of the fuel cell indicate possible resolution of 
this point and if high cost of the units can be lowered, 
power can be made available. Communications with 
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the remote stations presents a question that will de- 
pend on the FCC for ease of solution. 

At the central point would be a special purpose 
computer capable of accepting information from the 
dispatching office on total flow required, and data from 
individual well stations as to current flow rate. Infor- 
mation would enter the computer as to allowable for 
each well, status for a particular period and restric- 
tions placed on any well as to flow rate, etc. On receipt 
of a change in total flow required from the dispatch 
computer, the field or slave computer would scan all 
well stations and determine the total rate being pro- 
duced. In the event this was less or more than de- 
sired, the slave computer would compute the change 
necessary, allocate it on the basis of the allowable 
schedule and well status to all wells, and then issue 
instructions to each well station of its new rate. Scan- 
ning would be a simple matter for the slave computer 
as a program for scanning would be wired into the 
computer. Changes in a particular well’s flow rate 
could be made at will; a well shut-in if it failed to 
obey a command, or shut-in if results did not conform 
with instructions. Savings would be realized through 
elimination of repeat trips to wells, by access at all 
times to volume and billing information, and by ability 
to hold a well to allowable conditions. 

The other field for automatic control is in the area 
of distribution operations. We have seen that a few 
companies in this area are considering use of opti- 
mizing computers—especially in those areas where 
gas is purchased from several transmission companies 
and where there exists differences among contract 
provisions. Here we see the possibility of using trans- 
mitters on large industrial positive-meters—where- 
by flow rates may be constantly scanned by a com- 
puter from the dispatcher’s office. Consider also use 
of the computer to guard purchase station operations, 
preventing excessive takes during periods when penal- 
ties for overages would be assessed, and permitting 
curtailment of interruptibles in the most prudent 
manner. 

We have heard of the use of transmitting equipment 
on small domestic house meters, whereby telephone cir- 
cuitry has been used for remote access to meter read- 
ing. In this instance domestic meters are scanned by 
a computer during off-line time, thereby permitting 
the company immediate access and knowledge to any 
meter that is inoperative or where trouble appears. 
Although cost of such an installation would appear to 
be prohibitive, further developments may make it 
worthwhile. 

This pretty well covers the waterfront—except for 
the use of a weather forecasting station such as is in 
current use by the government. In the interest of a 
complete story on how automation might be used in 
a gas company operation, we will include it. This type 
weather station operates continuously unattended, 
transmitting data on wind velocity, temperatures, bar- 
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ometric pressures, etc., for evaluation in a central 
office. Location of several of these remote unattended, 
stations on the parameters of a company’s marketing 
area would allow prognostications of weather to come. 
The computer, upon receipt of data indicating a 
weather front moving into a market area, would im- 
mediately scan its memory bank for gas requirements 
during similar past conditions, upgrading the gas re- 
quirement at that time by a customer-increase factor. 
The computer would then compare gas requirements 
that would be necessary when the front arrived against 
the existing system conditions. If additional gas will 
be necessary, the slave computers in gas fields would 
be advised of the necessary increase. They would re- 
prorate the field requirement to individual well sta- 
tions, the well station would increase its delivery 
and thus supply would be assured when required. If 
the weather front dissipated, information to the com- 
puter would trigger a reducing trend along the line. 


IN ANALYSIS 


There is little that could not be accomplished in 
automation of a gas system—providing a company did 
not bankrupt itself first. 

But let me restate: this has been a hypothesis—no 
automation or any system should be undertaken un- 
less based on sound engineering judgment, strong eco- 
nomic consideration and unbiased recommendations. 
Any system adopted for the glory of using automatic 
controls and ignoring the above warning signals will 
not endure. Conversely, a system using automatic con- 
trols that has been adopted only after consideration 
of the three points mentioned has a strong probability 
of achieving full employee support and lasting accept- 
ance. 

This matter of employee support cannot be passed 
off lightly. The advent of automation into the opera- 
tions of gas companies has permitted many job func- 
tions to be performed more efficiently and at a lower 
cost by use of automatic control. But we are aware 
that one cannot sell merchandise to machines and that 
if we are to utilize automatic control to the fullest 
practical application, we must remain masters and 
not slaves to automation. We have seen and admired 








the position taken by the majority of companies in the 
gas industry in indoctrinating their employees for 
automation—in using these employees in job locations 
yielding maximum return to the employee and the 
company. Use of complex electronic and mechanical 
hardware in connection with automatic control makes 
it necessary that a gas company train personnel for 
maintenance and operating duties. Where all em- 
ployees are fully acquainted with their position in a 
changing situation, a healthy atmosphere exists. 

But what of automation today, you will ask? Surely 
no company would adopt the extensive system that I 
have discussed above as being a possible goal for auto- 
mation. To date the trend would appear limited to 
automation of individual compressor stations, although 
recent indications are that one large transmission 
company has acquired a high speed computer. 

My prognostication would be that new construction 
projects will see more compressor stations designed 
for automatic operation—that is, where the station 
will operate as a self-contained unit receiving a single 
instruction on pressure. Indications are also that 
companies will go toward use of larger horsepower 
units. There will be a continuing reluctance to install 
automatic control hardware on existing low horse- 
power reciprocating engine-compressor units, but new 
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heat (the heat in Btu required to raise the tempera- 
ture 1 deg F) will account for a loss of 9 Btu/cu ft 
of flue gas or 9 & 14 126 Btu, or a total of 226 Btu, 
including the water vapor loss. Hence, combustion 
efficiency, assuming a gross heating value of 1013 
Btu/cu ft for methane, is: 


Comb 


lOLS 


Obviously, with a lowered excess air, the combustion 
efficiency will go up. 


Products of Combustion— 
How Determined 


Part 7 will cover methods of gas analysis. In con- 
nection with combustion efficiency, it is appropriate to 
mention here the common methods of analysis and 
monitoring flue products. 


Industrial combustion justifies a complete analysis 
of principal components of flue gas; namely, carbon 
dioxide oxygen, carbon monoxide and nitrogen (usu- 
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units will be purchased with sequence panels. 

Telemetering of gas flow data will remain stymied 
until acceptance is reached on use of transmitted data 
for gas billing—and will await the day when a single 
transmitted value will represent the gas flow, whether 
this value be in cubic feet or pounds. 

Use of the fringe benefits of automation—that is, 
central computers “master-minding” the system, slave 
computers supervising gas production fields and re- 
mote weather conditions—will remain mostly a fig- 
ment of the imagination of fools such as me. However, 
there will be portions of these systems installed by one 
or more enterprising and venturesome companies. 

Development of new equipment will continue at the 
present rate and will continue to outstrip the efforts 
of industry personnel to stay abreast of what is avail- 
able. More refined and more reliable control systems 
will be developed to perform most menial tasks now 
necessary on gas systems and in the accounting office. 
The quality of gas company personnel will continue 
to be upgraded as more intelligence is placed in the 
automatic control gear. 

There remains only the wrap-up that has been prom- 
ised from last month—comments of industry personnel 
in companies that have not been discussed. We will 
conclude this series in next month’s GAS. w 





ally by difference). This is usually done by chemical 
absorption of combustion products by Orsat analysis. 
Simplified absorption devices are available for an 
analysis of oxygen or carbon monoxide or carbon 
dioxide in several minutes. Chromatographic devices, 
such as the Analograph, will permit the analysis with- 
out use of dangerous reagents and complex techniques. 

To monitor flue gas continuously, specific gravity 
recording devices are available that will continuously 
sample the gas and record. Since carbon dioxide has 
a specific gravity of 1.52, it can be recorded easily. A 
reduction in the Sp. Gr. of the flue gas would indicate 
that either carbon monoxide or too much excess air 
was present. A flue gas analysis would then be re- 
quired to pinpoint the condition. Table 5 shows mini- 
mum efficiency levels for gas appliances. In practice 
these efficiencies are much higher. The excess air 
quantities in typical appliances are also shown in 
Table 5. 

In Part 6 we will continue with a specialized gas 
load—air conditioners and refrigerators. These loads 
are important because they have a bearing on the 
summer valley load, making it possible to convert gas 
that is sold at little or no profit to full profit load with- 
out fuss or strain. a 
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C. W. Woltz, Manager, Shreveport Office, The Cooper-Bessemer Corporation, explains... 


How Carthage Station 


increases efficiency as it expands 


The Cooper-Bessemer series-turbocharged compressor 
shown above delivers about 35% more power than its 
predecessor of the same bore, stroke and speed. To the 
Carthage, Texas, Station of United Gas Pipeline Com- 
pany, this means less fuel consumption and lower costs 
for installation and operation. 

Carthage Station has expanded twice since it started 


in 1952, and each time, has boosted efficiency by speci- 
fying the latest Cooper-Bessemer advancements. The 
original installation comprised five 440 hp GMV-4-TF 


units. The first addition (1954) consisted of four 1350 
hp GMVA-10 units with the economies of centrifugal 
scavenging. The unit shown...an 1800 hp GMVC- 
10 compressor was added in 1960, providing the 
further economies of series turbocharging. All 10 
Cocper-Bessemer units are in operation and are giving 
highly satisfactory service. 

To get the latest economies for your compres- 
sion facilities, call in the nearby Cooper-Bessemer 
Application Engineer. 


GENERAL OFFICES: MOUNT VERNON, OHIO 


COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINES: GAS - DIESEL - GAS-DIESEL 
JET-POWERED GAS TURBINES 


UGC INSTRUMENTS 


ELECTRONIC 
CHART 
AVERAGER 


mw Another major advancement has been 
achieved by the introduction of UGC 
Instruments ELECTRONIC CHART 
AVERAGER. mi Now, averages for tem- 
perature, gravity, pressure and for single 
record flow charts appear numerically 
...@ase of reading is greatly increased 
over the pointer and scale method. @ 
This instrument is extremely versatile 
and can be calibrated for practically any 
circular recording chart encountered in 
the gas and oil industry. mi This is 
another UGCI instrument developed 
through research for greater accuracy 


and more efficient use of manpower. ml 





For Further Information 
Phone or Write 


Us: Se 


UGC INSTRUMENTS 
P. O. Box 6070 e Shreveport, La. e Phone UN 1-4531 —LD 81 
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Should industry 
prove its own? 


WAS looking through some old 
iT records the other day and came 
photograph taken back 
on June 25, 1956 at Foxboro, Mass. 
The occasion was a seminar con- 
ducted by The Foxboro Co., of that 
city, for supervisory measurement 
personnel of the many gas trans- 
mission companies across the coun- 
try. Object of the meeting was to 
acquaint industry people with new 
products under development. (In 
the group were the late Lee Spink, 
of Foxboro, and Eddie Plank, of 
Tennessee Gas Pipeline Co. The 
gas industry suffered a loss with 
the passing of these two men.) 

The program presented by Fox- 
boro personnel was designed to in- 
form industry people of products 
the company would soon have avail- 
able. The presentation was excel- 
lent—and I am confident all that 
attended benefited by being pres- 
ent. 

However, the incident brings to 
mind a very prevalent problem ex- 
isting in the gas industry to this 
day. That is, obtaining industry 
acceptance of a new product once 
developed and laboratory tested. 
Though the gas industry is con- 
stantly seeking improved field 
equipment for determination and 
recording of flow measurement in- 
formation, it is unwilling to forego 
field proving of the new product. 
Thus, a company having developed 
a new product finds itself faced 
with a dismal prospect of achieving 
industry recognition and 


across a 


accept- 
ance. 

The gas industry has depended 
upon the American Gas Associa- 
tion, working through its various 
committees of industry representa- 
tives, to develop and obtain ap- 
proval of new techniques for gas 
measurement. However, this group 
does not endorse or reject new 
products that are available to the 
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industry. There would appear to be 
a vacuum existing—that of testing 
new products to industry specifica- 
tions. 

I was particularly intrigued by 
the ideas of one person in the 
measurement field on this point and 
would like to pass them along to 
you. (I hope there may be a few 
management people reading this.) 

A brief glance at the Federal 
Power Commission’s latest presen- 
tation of gas pipeline systems in 
the United States will reveal sev- 
eral large pipelines passing in the 
proximity of Houston, Texas. A 
further look at a directory of gas 
pipeline companies will indicate 
that Houston is the home office of 
a number of gas companies and 
important division headquarters of 
several others. In all, there are very 
few of the large interstate gas 
pipeline companies that are not rep- 
resented by personnel in the Hou- 
ston area. 

So, as my compatriot very ably 
put the question, why shouldn’t 
these companies pool their efforts 
in the measurement field and estab- 
lish their own proving laboratory 
nearby? There are several ways in 
which this might be accomplished. 
One would be creation of a non- 
profit corporation, established for 
the evaluation of measurement pro- 
cedures, equipment and devices. 
This organization would undertake 
testing and proving new equipment 
by conducting tests consistent with 
industry requirements. It might 
also conduct continuing evaluation 
of existing field equipment. 

That such a project would be 
radical is true. But in essence, the 
industry would be taking unto it- 
self problems that are rightfully 
its responsibilities. The corporation 
once formed, would depend for fi- 
nancial support upon services ren- 
dered to member companies. Stock 
of the corporation would be sold 
to companies whose primary in- 
terest in ownership would be the 
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development and proving of instru- 
ments that would result in better 
measurement of natural gas. 
Personnel to staff the organiza- 
tion would be drawn from the com- 
panies participating in the venture. 
Though a coordinator and one or 
two assistants might be full-time 
employees at the facility, personnel 
of participating companies would 


" be available as needed. Availability 


of industry-wide data on field con- 
ditions and experiences would be 
invaluable in the early development 
of new equipment. And access to 
top-notch industry measurement 
leaders that could be called upon 
for advice would be indispensable 
to the project. 

The corporation would purchase 
land adjoining a pipeline of one of 
the member companies and would 
construct a laboratory and testing 
facilities on site. A header assem- 
bly would be constructed to permit 
diverting gas from the transmis- 
sion line through the testing facili- 
ties. Gas would then be returned 
to the transmission line. Compensa- 
tion would be paid the transmission 
company for the horsepower re- 
quired to replace the energy used. 

New products would be submitted 
for evaluation. Corporation person- 
nel would conduct all applicable 
tests necessary to assure that the 
equipment would meet field require- 
ments. Representatives from all 
member companies would witness 
the testing, participate in evalua- 
tion of test data and cooperate in 
preparation of a final report that 
would be submitted to industry and 
the product manufacturer. In addi- 
tion, the organization acting 
through its company structure, 
would strive to achieve development 
of equipment needed in the gas in- 
dustry. The end result would be a 
closer relationship between manu- 
facturer and user, and a step-up 
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Transwestern Pipeline Company uses Foxboro T/37 “dry” meter and 
temperature recorder to log gas purchased from Parsell Field, Texas, well. 


wet gas, line surges, the weather... 
nothing upsets Foxboro “dry” flow meters 


All Foxboro T/37 Meters have specially- 
formed diaphragm discs with solid metal 
spacer rings. Diaphragm assembly can’t be 
damaged by overrange, line surges, or winter 
freeze-ups. 


You’ll find Foxboro T/37 Flow Meters 
on gas wells and gathering lines all 
over the Texas Panhandle... including 
many of those owned by Transwestern 
Pipeline Company— America’s newest 
supplier of natural gas. 

Since Panhandle gas normally con- 
tains a high amount of liquid hydro- 
carbons, the T/37 is a “natural.” There 
is no mercury to clean or replace. 
Maintenance is kept to a minimum. In 
addition the T/37 is completely free 
from zero drift and ambient tempera- 


ture effects . . . resulting in the highest 
sustained accuracy of gas flow 
measurement. 

No wonder both pipeliners and pro- 
ducers are high in their praise for the 
Foxboro T/37. Mercury-less—accurate 
—almost indestructible, it’s the flow 
meter that’s setting new standards for 
gas measurement. Ask your Foxboro 
Field Engineer for complete details. Or 
write for Bulletin 7-15. The Foxboro 
Company, 3410 Norfolk St., Foxboro, 


Massachusetts. 
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By F. VINTON LONG 


Light wave communication 


HE other day my 
bought a toy. 

It is called an ‘“Astro-Phone,” 
and we got the little jewel to com- 
municate between the control room 
and outlying transducers on our 
gas compressor station piping dur- 
ing calibration procedures. It con- 
sists of two transceivers, at $15 
each. 

The units use light beams for 
communication, and they do it in a 
very basic and simple manner. They 
use a light bulb powered by a little 
battery and they project a beam of 
light by means of a very thin alu- 
minum mirror to the 
unit. 


company 


receiving 


Actually, each unit is a trans- 
ceiver, with a push-to-talk switch. 

The modulation system is about 
as simple as you can get—your 
voice wiggles the aluminum reflect- 
ing mirror and that changes the 
received light intensity. The qual- 
ity is awful, but it will work as 
long as the two units are pointed 
toward each other. 

What I’m trying to bring out is 
that this communication by light 
beam may be a lot simpler than by 
radio in some cases. 

In fact, visible, ultraviolet and 
infrared light waves all apparently 
have possibilities as communica- 
tions media, in competition with 
radio. 

And, of course, no Federal Com- 
munications Commission regula- 
tions are involved. 

A breakthrough has been the 
work of IBM scientists, Dr. Peter 
P. Sorokin and Dr. Mirek J. Ste- 
venson, who have worked out a sys- 
tem which will permit continuous 
generation of coherent light waves 
for communications. 

They have developed a new ap- 
proach to the generation of co- 


GAS—October, 196! 


herent light waves, both in the visi- 
ble and infrared portions of the 
electromagnetic spectrum. Coherent 
light waves are produced by syn- 
chronous and _ cooperative (in 
phase) oscillations of ions intro- 
duced into a crystal. The resulting 
light waves have a sharply defined 
frequency and propagate in an in- 
tense highly directional beam. 

Two new optical masers, or 
“lasers,” based on the new ap- 
proach, have shown promise. Both 
emit intense beams of coherent 
light, one at 2.5 microns in the 
infrared portion of the electromag- 
netic spectrum, and the other at 
0.708 microns in the red portion of 
the visible spectrum. 

MASER, an acronym (double 
talk!) for Microwave Amplifica- 
tion by Stimulated Emission of 
Radiation. 

The new masers, which operate 
on about 1/500th the amount of 
power required by the ruby optical 
maser—the only previous one dis- 
closed—constitute a new family of 
these devices, because they are 
based on ions of rare earth and 
transuranic elements not previous- 
ly used. 

For many years, communication 
by light waves has been a scientific 
goal. Use of the frequencies will 
open up a new frontier for usable 
systems. Up to now, use has been 
limited because there has been no 
device capable of generating con- 
tinuous and coherent, single fre- 
quency light waves. Inherent 
limitations in the material of the 
ruby optical maser restrict output 
of that device to short pulses of 
about 0.001 second at widely spaced 
intervals. 

Continuous generation of coher- 
ent light, possible for the first time 
with the IBM approach to optical 


masers, offers possibilities in space 
navigation, which might allow a 
space ship to be guided by an “op- 
tical lane” produced by these de- 
vices. 

If there are any chemists or 
physicists in the house, I might add 
that “trivalent” uranium ions (so- 
called because three electrons are 
removed from the uranium atom’s 
outer shell) are the key to the new 
infrared device; ‘divalent’ sama- 
rium ions (two electrons are miss- 
ing from the shell of the samarium 
atom) are the key to the visible 
light maser. Both use a “host lat- 
tice” of calcium fluoride, in which 
0.1 per cent of the calcium ions are 
replaced by uranium or samarium 
ions. Calcium fluoride is a com- 
monly used optical material. 

Both of these, therefore, over- 
come the limitations of ruby as 
optical maser material—but don’t 
ask me why! 

Improvements in this field now 
are expected in refinements in op- 
tical design rather than further ad- 
vances in material research. 

Ultraviolet waves are being 
tested by Westinghouse. They be- 
lieve that they can use cathode ray 
tubes as generators of ultraviolet 
radiation. For instance, they have 
produced a radiated output of one 
watt of ultraviolet from a 0.011-in. 
spot when bombarded by a 30 kilo- 
volt, 0.335 milliampere electron 
beam. Focused into a 0.033 degree 
conical beam by a one-meter optical 
reflector of 19-in. focal length, this 
power density of 10.3 kilowatts per 
square inch is sufficiently intense 
to permit communications over a 
10-cycle band at distances of about 
15 million miles. They believe that 


Continued on page 180 





FPC authorized record 


construction in ‘6l 


A record $852.2 million in new 
interstate natural gas transmission 
facilities were authorized by FPC 
during the fiscal year ended June 
30, 1961. 

Included: 6000 miles of pipeline 
and 337,000 hp in compressor ¢ca- 
pacity. Construction of the facili- 
ties will add about 4 billion cu ft 
of daily delivery capacity to the 
nation’s individual transmission 
systems. FPC issued 222 certifi- 
cates during the year. 

The record dollar amount tops 
the previous high of $846.7 million 
last year. The estimated cost of 
construction authorized in _ fiscal 
1961 adds nearly 10 per cent to the 
total dollar investment in all inter- 
state pipeline facilities authorized 
by FPC since 1942. 

Nearly $838.7 million of the 
money was for major projects 
those costing $700,000 or more 
each. Daily delivery capacity of 
the individual pipeline systems will 
be increased by more than 3.9 bil- 
lion cu ft of gas. 

Major projects include nearly 
5700 miles of pipeline and about 
325,000 hp in compression. 

Largest certificate granted dur- 
ing the year went to Pacific Gas 
Transmission Co., for its pipeline 
system in Idaho, Washington, and 


SUMMARY OF CERTIFICATES 
AUTHORIZING CONSTRUCTION 
AND OPERATION OF NATURAL 
GAS FACILITIES ISSUED BY THE 
FEDERAL POWER COMMISSION 
BETWEEN FEBRUARY 7, 1942 AND 
JUNE 30. 1961 


Total 
Fiscal Number Total Additional 
Year 0 Miles Compressor Estimated 
Ending Certifi- of Horsepower Cost 
June 30 1000 $1000 


461, 
615, 
518, 
763, 

° 402.6 846, 
19612 222 ° 336.8 852,168 


! From February 7, 1942. 

2 During this twelve month period projects costing 
$700,000 or more each accounted for the following 
Certificates--73; Miles—-5,673; Compressor horse- 
power — 325,140; Estimated Cost -$838,665,788. 
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613. 


Oregon. The $130 million project 
to import 570 MMcfd from Canada 
includes 614 miles of 36-in. line and 
27,500 hp in mainline compressor 
stations. 


Silane effect on 
storage wells covered 


Use of the silicone chemical “si- 
lane” to keep underground water 
from filtering into natural gas stor- 
age is “inadvisable,” says the Bu- 
reau of Mines in a technical report 
just released. 

The research, performed in co- 
operation with AGA, was limited 
to water-gas systems. Most earlier 
investigations indicating that silane 
might be useful dealt with oil-water 
and oil-gas systems and thus are 
unaffected by the new findings. 

According to the bureau, permea- 
bility studies on 13 sandstone cores 
showed that in sandstone already 
wet with water, a silane treatment 
interfered more with the flow of 
gas than with the influx of addi- 
tional water. Only when the sand- 
stone was dry before application of 
silane were the results favorable. 
A bureau spokesman pointed out 
that a natural-gas storage well nor- 
mally need not be treated with a 
water-repellent as long as it is dry. 
Once water is present, however, the 
silane might prove harmful. 

Copies of Bureau of Mines Re- 
port of Investigations 5836 (Effect 
of Methyltrichlorosilane on _ the 
Permeability of Sandstone Cores to 
Gas and Water) are available from 
the Publications-Distribution Sec- 
tion, Bureau of Mines, 4800 Forbes 
Ave., Pittsburgh 13. 





Construction is under way on South- 
ern Counties Gas Co.’s 12-in. line 
augmenting service to the Simi-Santa 
Susana are in Ventura County, Calif. 
Here Tom Bennett, construction co- 
ordinator for SoCounties’ Ventura 
County division, and Raymond Rico 
of Hood Construction Co., inspect a 
meter and regulator station being in- 
stalled on the line. The line also will 
provide service for North American 
Aviation’s Atomics International and 
Rocketdyne facilities in the area. 
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Successful PIG-SIG II 
now has NEW BI-DIRECTIONAL TRIGGER 


Plus Other Optional Features 





@ The WMSon PIG-SIG II Scraper Passage Indicator which 
has earned such wide acceptance in the pipeline industry is 
now available with bi-directional trigger as an optional fea- 
ture. The trigger is designed for use in lines where scraper 
travel may be in either direction and in meter proving loops. 
Other optional features: pneumatic control with automatic 
reset and automatic counter to record scraper passage. 











Long trigger action 
detects scrapers 
even in oversize 
pipe 
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In the top example, PIG-SIG II with visual 
indicator shows the station operator the 
pig has arrived. He doesn’t need to wait 
and listen at the scraper trap. The next 
example shows how PIG-SIG II with electric 
indicator can signal arrival of pig to pump 
station operator. It can start operation of 
automatic equipment to open and close 

valves. PIG-SIG II is easily installed un- 

der pressure with WMSon-Hillco Tapping 
Machines. It is available with visual 
indicator and manual reset; electrical 
or pneumatic signal with automatic re- 
set; extended or regular. 


WRITE DEPT. C FOR BULLETIN A-199-A 





PIG-SIG II can be used to actuate pneu- 
matic and electric control systems. WmSon 
engineers may be able to offer dollar saving 
tips on its use in such systems. Contact your 
representative or the Tulsa office. 














INSIDE STORY Production line coating 

permits direct operation and supervision 

by A. O. Smith personnel, maximum auto ° ° P P 

mation and quality control and the protec Pipe coating equipment of a completely new design all under 

tion of the already pickled internal surface ° 

of the pipe from adverse weather conditions one roof! At Houston as well as Milwaukee you can take 
advantage of internal coating of 16” through 36” line pipe 


to your specifications — the complete automated process 


takes place in fully enclosed buildings supervised by expert 
A. O. Smith personnel. 


And as in Milwaukee, equipment and operations have 
been specially designed to give particular attention to the 
cleaning and preparation of the pipe surface prior to actual 
coating. This follows A. O. Smith’s belief that the best 
coating results are obtained from an originally clean, 
pickled surface, and that coating applied to such a surface 
will yield maximum benefits to the user. 
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industry's most modern 
internal coating facilities at 
A.0.Smith Houston plant 


ALL UNDER ONE ROOF 


! 
1 DOUBLE SCRUBBING Pipe is brushed on both for- 3 CONVEYING AND DRYING — After completion of the 
ward and reverse cycles. On the forward cycle the hot rinsing and wash out operation, the pipe dries as 
pipe is wire brushed with a hot detergent solution. On it is slowly conveyed to a holding station just outside 


the reverse cycle a clear hot water spray is used. | the coating area. 


——— Nee ee - — 


2 HOT RINSING — Water heated to 180° is used for | 4 COATING — Airless spray equipment applies the coat- 
the wash out operation. Pipe is elevated to drain | ing within an 8’x 8’, dust-free steel enclosure. The en- 
rinse water while heated air is blown through to tire coating area is separated from the rest of the mill 
speed drainage and drying. by an “‘aircurtain” created through pressure reduction. 


Through research a better way 


AOSmith 


SaaS FAY SAE 
TUBULAR PRODUCTS DIVISION 
Milwaukee 1, Wisconsin 


Chicago 4 « Dallas 35 * Houston 2 « Los Angeles 17 * Midland 5, Texas * New Orleans 12 
New York 17 « Tulsa 3 * A. O. SMITH INTERNATIONAL S. A., Milwaukee 1, Wis., U. S. A. 
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DELIVERY: Often a challenge! 
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Delivering this 165 foot, 135 ton fractionating tower on schedule 
often had its moments. 

Built by Sun Ship for a petrochemical company’s gas-processing 
operations, this giant tower presented quite a challenge enroute. 
Passing through narrow bridges with mere inches to spare, 
became routine. 

But we’re used to handling unusual situations. We specialize in 
designing and building to the most unique requirements. You can 
be sure of precision engineering and construction on any type of 
project, from intricate equipment to cargo ships. 

Our diversification applies to delivery also. Besides our 
experience with railroads, being on the hub of the Delaware River 
makes us a natural for shipment by water. 


BUILDING FOR LAND: Pressure Vessels * Fractionating Towers 
Stills * Tanks « Condensers * Plate Work 


BUILDING FOR SEA: Dry Cargo Ships * Tankers * Marine Repairs 
Dredges * Ferries * Marine Engines * Marine Machinery 


SHIPBUILDING &€ DRY DOCK COMPANY 
ON THE DELAWARE « SINCE 1916 « CHESTER, PA. 
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AND LEARN HOW YOUR COMPANY 

CAN REDUCE OFF-THE-JOB ACCIDENTS. 
AND THEIR SHOCKING TOLL 

OF WASTED LIVES AND DOLLARS. 


Until: recently, executives have felt there was little they could 
fofom comorelah ace) Maal-Mal-)ial-m co) ¢-1 me) Malelah.iela.@-leellel-la e-em =10i am del-M-) 40l-1a 
ence of many companies with the TOTAL SAFETY PLAN developed 
by the National Safety Council shows that industry can reduce 
these accidents—by as much as 30%! 

Here's proof from one of America's largest companies. They 
lowered their nonwork accident rate by * in just five years, using this 
Total Safety Plan! Even more remarkable, dal-s\amoi) am dal -11 am lanl e) (ey (2-1- 
auto fatality rate to 85% below the rate for all U.S. workers! And they 
Jar WY-10 M- Tale) dal-1 ato) 0b-/Aueo) am dal-liae-lig-t-lehv a ehumlanse)(-lala@r-leeilel-lalaie-1¢-1 





YOUR COMPANY CAN ACHIEVE THE SAME KIND OF RESULTS 


When you prevent an off-the-job accident you not only help save a life, 

but you help stop a serious drain on your company’s profits. The average 

nonwork accident costs employers -$72. The average company grossing 

$1 million nets around $73,000. If this company prevents ten nonwork acci- 

fol-1a) an) ator fale lolo me Ay/AR coMal-14. ; 
The booklet ‘‘The Challenge to Management of Off-the-Job Accidents’’ will 

ale) me 2010 Male) am com i/-40ie-m Ze] | am orelaaley-lahvae-Mmalelaliield @e- level lel-lalame-1(-M-lale mores «ean an 

show you many proved ways in which you can preserve precious lives and profits. 

Send the coupon for your copy today. 


Published to save lives 


. ‘ 2 $ ms, NATIONAL SAFETY COUNCIL Please send a copy of “The Challenge to 
in cooperation with ‘f 2 


oi ; 425 NORTH MICHIGAN AVENUE Management of Off-the-Job Accidents." | 
The Advertising Council 


’ CHICAGO 11, ILLINOIS want fo learn how my company can save lives 
and the National Safety Council 


and dollars with your TOTAL SAFETY PLAN. 


SUPPORT YOUR LOCAL NAME 
SAFETY ORGANIZATION 


e 
% ADDRESS —-—___________ 
%, Co 
4 sant 


CItV..._.____... _— —— 20% € STATE 
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PIPELINE NEWS 


Empty 55-gal. steel drums floated 
American Louisiana Pipe Line Co.'s 
24-in. spur line across the swampy 
West Atchafalaya floodway. Four 
miles of the swampy floodway had to 
be crossed. The feat was accomplished 
by building a pad and ramp on which 
the concrete-weighted pipe was made 
up and pushed through the water- 
filled ditches, supported by the piggy- 
back buoyancy of the drums. 





CATCO price reset 
at 19.92 cents/Mcf 


An FPC presiding examiner al- 
lowed the CATCO group an initial 
price of 19.92 cents/Mcf for nat- 
ural gas sales in the Gulf of Mexico. 

The decision was Examiner Ew- 
ing G. Simpson’s second in the 
CATCO case. The first, in March 
1957, authorized the sales at the 


proposed initial price of 21.4 cents, 
plus tax reimbursement. In May 
of that year, the commission au- 
thorized the sales, but conditioned 
on an initial price of 18 cents, plus 


tax. The buyer, Tennessee Gas 
Transmission Co., stressing its ur- 
gent need for the gas, asked FPC 
to reconsider. In June 1957, FPC 
removed the price condition. How- 
ever, the New York PSC appealed 
the action to the circuit court of 
appeals and the court set aside the 
FPC order. Then the CATCO 


group appealed to the U. S. Su- 
preme Court. 

In June 1959, the High Court 
remanded the case to FPC, stating 
that the initial price must be sup- 
ported by substantial evidence to 
show that it is in the public inter- 
est. 

On Nov. 17, 1959, FPC granted 
the producers temporary authority 
to sell the gas at 21.4 cents, but 
conditioned on a refund of any 
amounts later found excessive. 

Comparing the prices at which 
natural gas was being sold in south- 
ern Louisiana in 1954, Examiner 
Simpson set 17 cents as an appro- 
priate 1954 base price for the 
CATCO gas. Between 1954 and 
1956, when the CATCO-Tennessee 
contracts were made, costs in- 
creased by 17.2 per cent, or 2.92 
cents/Mcf, the examiner said. On 
this basis, he found an initial price 
of 19.92 cents, plus tax, acceptable. 


Panhandle, Trunkline 
boost system capacity 


Panhandle Eastern Pipe Line Co. 
and Trunkline Gas Co. have tem- 
porary certificates to build pipeline 
facilities that will make an addi- 
tional 125 MMcfd available to their 
customers. 

Rejected was Trunkline and Pan- 
handle’s plans for allocating the 
gas to customers serving markets 
in Missouri, Illinois, Indiana, Ohio 
and Michigan. FPC said their pro- 
posed allocation “does not serve the 
public interest.” 

Trunkline proposed to deliver 
100 MMcfd to Panhandle and 25 
MMcfd to Consumers Power Co., 
Jackson, Mich. In turn, Panhandle 
wanted to allocate its 100 MMcf 
to existing customers. Neither com- 
pany made provision for the re- 
quests of 14 communities in Ilinois 
and Kansas which are seeking sup- 
plies of gas from them. 

The commission’s order allocated 
the gas to Consumers Power and 
Panhandle’s resale customers in 
proportion to their needs. It also 
reserved 8 MMcf for the communi- 
ties seeking gas from Panhandle 
and Trunkline. Pending final action 
on the certificate applications, the 8 
MMcf is to be sold to Michigan 
Consolidated Gas Co., Detroit. 

Facilities to be built by Trunk- 
line, costing $14.5 million, include 
97.5 miles of 30-in. mainline loops. 
Panhandle will loop several sales 
laterals at a cost of $1.2 million. 


Transcontinental Gas Pipe Line 
Corp. can spend $3.5 million to at- 
tach additional natural gas reserves 
in the offshore Louisiana area. 
Transco will build a new 4200-hp 
compressor station and 17 miles of 
pipeline. 





A group from the Argentine recently 
visited the Houston plant of Axelson- 
Garrett division of U. S. Industries. 
Looking on as Axelson-Garrett’s 
W. K. Woodward explains testing of 
an A-G relief valve are: Ricardo 
Hiba, Clark Bros., New York; An- 
tonio Ottati, Ricardo F. Napal, and 
Pedro R. Casasola, all from Gas del 
Estado de Argentina; and C. R. Apitz, 
Clark Bros., Houston. 
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for Pacific Gas Transmission Company 
‘and Alberta Natural Gas Company 


A solid state pipeline control system 


from Dresser Electronics, SIE Division, 


will allow maximum personnel efficiency and 
optimum operation for the 722-mile Pacific 
Northwest portion of the new Alberta-Cali- 
fornia pipeline system. 

Rock-steady reliability is guaranteed by use 
of transistors and semi-conductor diodes—no 
moving parts, no known failure mechanism. 
Digital “ccomputer-language” techniques elimi- 
nate transmission errors, provide computer 
compatibility. Functional groupings of plug-in 
modules insure easy and logical maintenance 
all Dresser/SIE system users continue 


employing their regular maintenance personnel 


and key operating people. 

Continuous scanning—made possible only 
with infinite-life solid state components— 
verifies proper system functioning at all times. 
Data, status panels, and alarms always current. 
Automatic compressor start-up ... speed and 
units-on-line determined by remote-set station 
discharge-pressure controller speed and 
inlet-vane position control on centrifugal com- 
pressors pocket-clearance computer- 
controller for rated-torque operation of recip- 
rocating compressors—all these combine for 
minimum horsepower per MSCF pumped. 


Accelerate your cost reduction program. 
Call the pioneers in solid-state pipeline control... 


Dresser/SiIE equipment is also in use or being 
built for: Colorado Interstate Gas Company, Con- 
tinental Oil Company (Cherokee Pipe Line Co.), 
Mountain Fuel Supply Company, Magnolia Pipe 
Line Company, Continental! Oil Company (Glacier 
Pipe Line Co.), Tennessee Gas Transmission Com- 
pany and Nordberg Engines. 


DRESSER ELECTRONICS 


HR owision /ONE OF THE DRESSER INDUSTRIES 


10201 Westheimer, Houston 42, Texas 





INiey anal Electric Meat Ms catincla¢-Memivll Mer] (-Me)] ol-Mal 


Renae) eat-pa le) ammor-fammel-muenhvalel-lemmnanae) 


ith mlerelels ‘ three major phases—North Electric 

brings to this field a design philos- 

> . ophy of progressive automation that 

for jorgele lbbaXs makes it possible for companies to 
automate in these most logical and 


SHoRKelaarchmleyal economical steps 


NORTH SEQUENCING UNITS pro- 

vide automatic and fail-safe start- 

up and shut-down of all types of 

Ee engines, motors and turbines with 

agan Aann = “ala al. «CO COMmpiete safeguards for emergency 

‘| shut-down, fault identification and 

remote indication, following engine 

manufacturers’ recommended pro- 

cedures combined with operating 

companies’ individual require- 
ments. 














NORTH SUPERVISORY CONTROL 
provides a centralized operator with 
precise control of any number of 
devices and operations at any of 
many locations, utilizing a unique 
100% self-checking,. fail-safe, dig- 
ital coding system specifically de- 
signed to overcome the spurious 
noise, transient voltages and other 
extraneous pulses introduced into 
normal communications channels. 





NORTH COMPUTER CONTROL 
makes remote stations independent 
of control commands or manual ad- 
justments to maintain optimum op- 
erational status during variations of 
operating conditions and provides 
monitoring and alarms required for 
reliable unattended service. 

















North Paricode Systems bring you 
integrated communications, con- 
For detailed descriptions of North Electric Paricode Systems trol, instrumentation and data proc- 


essing from a single organization 
ELECTRONETICS DIVISION 


pe with the capability to design, engi- 
NORTH ELECTRIC COMPANY Gowri neer and produce reliable, fail-safe 
GALION, OHIO yo systems for progressive or full auto- 
Represented by: Lynn McGuffy Company, Inc., 304 Sklar Bidg., Shreveport, Louisiana mation to your exact requirements. 
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This PITT CHEM protected gas main is 
going underground for the rest of your life! 


(e of the most practical and economical _for your distribution lines you’re providing 

steps you can take to insure against maximum protection for one of the biggest 

costly distribution line failure is to use the investments you make. 

proven protection of quality coal tar coatings. Call on us for the services of a Prrr CHEM 
And when it comes to coal tar coatings, § man to help you plan your next distribution 

more and more gas companies are depending _line protection program. He’s an experienced 

on Pitr CHEM Enamels—protection that coating man, ready to give you or your mill 

has been proven over the years on major _ coater valuable technical assistance. 

transmission lines and distribution lines 

alike. No other material can do a better or 

more economical job of resisting soil stress 

and water absorption. (P) 
When you specify Prrr CHEM Enamels gn 


(@) CHEMICAL CO. 


GRANT BUILDING PITTS BURGH 19, PA. 


PROTECTIVE COATINGS DIVISION 


* PITT CHEM” Coal Tar Pipeline Enamels 

* PITT CHEM “Insul-Mastic’”® Gilsonite-Asphalt Coatings 
* PITT CHEM “Tarset”® Coal Tar-Epoxy Resin Coatings 
%& PITT CHEM “Tarmastic’® Coal Tar Coatings 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


TI7BA 
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EL PASO NATURAL GAS COMPANY PROTECTS LINE 
VALVES WITH ROSKOTE COLD-APPLIED MASTIC 


Roskote cold-applied mastic was spray-applied 
to 30” valves by El Paso Natural’s personnel at 
Grants, New Mexico. Risers and support legs 
were coated with Roskote and wrapped with 
Royston Glas-Wrap for additional mechanical 
abrasion protection. 


You get superior protection against the most 
severe field corrosive agents with Roskote 
cold-applied mastic. Valves, risers, line pipe, 
tanks and other structures above or below 
ground are coated with Roskote by spray or 
brush without heat, flame or toxic and irritat- 
ing effect on workers. The quick-drying fea- 
ture of these mastics permits early backfilling. 
Roskote’s time-saving, cost-saving applica- 
tion complements its low first cost to provide 
you with the most economical means of long- 
life metal protection. 


On the El Paso Natural Gas 
Company line being laid at Fort 
Stockton, Texas, by Western Pipe- 
line Company, all 20” valves 
were spray-coated with Roskote 
cold-applied mastic. 


Roskote is applied cold winter or summer. It 
retains its plasticity at 0°F, and will not run 
or sag at 250°E Its high dielectric strength 
and resistivity, and its superior resistance to 
acids and alkalies provides ample protection 
even under the most rigorous underground 
or atmospheric corrosive conditions. Specific 
formulations are available for resistance to 
high crude oil concentrations and gasoline 
seepage in surrounding soil. 

Royston engineers will give prompt atten- 
tion to your inquiry. 


ROYSTON LABORATORIES, Inc., P.O. BOX 112-B, PITTSBURGH 38, PA. 


District Sales Offices: 
PO. Box 1084 
Atlanta, Georgia 


P.O. Box 1753 
Tulsa, Oklahoma 


San Diego 20, Calif. 


PO. Box 8188 
Houston 4, Texas 


Overton Sales Equipment Co. 
5981 Fairmount Extension 


1605 Ventura St. 
Midland, Texas 


5225 Clover Drive 
Lisle, Illinois 
(Chicago District) 


3114 Midvale Avenue 
Philadelphia 29, Pa. 
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Two White W-62 two-stage compressors are boosting field 
gas for CATC Group at Grand Isle, La. Driven by Superior 
6G-825 gas engines, each compressor develops 495 BHP at 
900 -RPM 


ONSHORE-OFFSHORE » » » CATC* Served 


By White/Superior Engine-Compressor Sets 


Two White/Superior engine-compressors on field gas 
booster service for CATC Group (Continental Oil Co., 
Operator) will be followed by two additional units, 
offshore. The recent order specifies two W-64 three- 
stage compressors driven by Superior 8G-825 gas en- 
gines, each developing 660 BHP at 900 RPM. Job site 
is CATC’s Block 30 offshore platform, West Delta field, 
off Grand Isle, La. White’s is the only matched-design, 
balanced-opposed unit available in the 660 HP cate- 
gory. It’s specially suited to offshore service because 
there are no horizontal primary unbalanced forces to 
shake the platform and disturb auxiliary equipment and 
instrumentation. 

White’s medium speed, heavy duty compressors — 
two, four and six-cylinder models, 200 to 1000 BHP 
—offer cylinder sizes from 4000 PSI, 256” dia. to 85 


ENGINES /COMPRESSORS 
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PSI, 2212” dia., providing 68 standard cylinders. Cus- 
tom sizes and designs are also available. Write for new 
Bulletin 124, describing compact packages for gas lift- 
ing, boosting, repressuring, peak shaving, underground 
storage applications, etc. White Diesel Engine Division, 
Springfield, Ohio. 

*Continental Oil Company, Atlantic Refining Company, Tide- 
water Oil Company, Cities Service Oil Company 


~ 


* 
+ ~ 


a. 
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Engine exhaust gas is used for regeneration purposes on 
glycol dehydration unit, 





Rugged Pennsylvania hills are murder on pipe wrap 


... that’s why Carey Asbestos Felt Why Carey Asbestos Felt? It’s very simple. The high percentage 
was used on the Equitable Gas of fiber in Carey Asbestos Pipeline Felt makes it tough . . . to 


: : ‘ withstand the continual stress of shifting soil. The same stress 
line in this brutal terrain. , 
which tears wraps with lower fiber content, breaking the coating 


and exposing the pipe to corrosion. 


Carey Asbestos Felt has proved itself as the best available pro- 
tection against rock penetration and soil stress. Specify Carey Asbes- 


tos Felt—the extra-tough pipe wrap that holds up in any terrain. 


For further information on the complete 
line of Carey pipeline products, write 
Dept. GA-106!, The Philip Carey Mfg. 
Company, Cincinnati 15, Ohio. 


Carey Asbestos Feit being applied on 
Equitable Gas Company's natural gas 
line near Waynesburg, Pennsylvania. 
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Southwestern Lightwall ! 


High strength... quality engineered Southwestern Lightwall saves important 
dollars when used in place of standard-weight pipe. At Southwestern, a con- 
tinuous process of improvement upgrades pipe performance . . . in engineering, 
design, materials and manufacture. Average quality is not good enough—South- 
western demands the best, then finds ways to make that even better. 


If profit and dependability are important .. . Specify Lightwall by Southwestern. 


Southwestern Lightwall for mains Z <a”, so Southwestern Lightwall line pipe J 
and laterals in gas distribution @ to keep oil and gas on the move 
systems to homes and industry in gathering lines—pipelines— 
Southwestern integral joint and waterfiood projects. Southwestern structural pipe and 
non-upset E.R.W. oil country tub- mechanical tubing for a thousand 
ing for multiple completions and uses in industry, construction, fur- 
slim-hole drilling. niture manufacture, fences, metal 
buildings. Round, rectangular, 
square and other shapes. 


> P. O. BOX 2002 HOUSTON 1, TEXAS 


SOUTHWESTERN PIPE, INC. PHONE CAPITOL 4-0631 


ty 


% 


SALES OFFICES IN MIDLAND, , DALLAS, TULSA AND HOUSTON 


PETROLEUM INSTITUTE 
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PROJECT EXPERIENCE 


in all phases of pipeline construc- 


tion. is the foundation of our com- 
plete, Total Project Management 
Service that includes: feasibility 


studies, engineering, and financing. 


SOMERVILLE CONSTRUCTION CO. 


Ada, Michigan 
ROBERT B. SOMERVILLE CO. LTD. 
Toronto, Canada 


SENECA CONSTRUCTION CO. 


Montreal, Canada 


PIPELINE NEWS 


TGT's compressor boost 
aids New England 
customers 


Tennessee Gas Transmission Co. 
has temporary authority to install 
compressor facilities that will in- 
crease its pipeline system capacity 
by 100 MMcfd. The boost will give 
TGT’s New England utility cus- 
tomers an adequate gas supply for 
the coming winter. 

The commission called on Tennes- 
see to present a definite plan for 
providing permanent service to its 
New England customers, which 
have been receiving their gas needs 
on a year-to-year basis for some 
time. FPC also conditioned the cer- 
tificate to provide that the cost of 
the new facilities be removed from 
TGT’s plant accounts and rate base 
if the company is unable to justify 
the construction. Public hearings 
were slated to begin on Sept. 11. 

The temporary authorization fol- 
lowed reconsideration by FPC of 
its earlier denial of TGT’s request. 


Communication network 
installed on PG&E system 


The first shipment of a $250,000 
multiplex communications system 
for the 1400-mile Alberta-Califor- 
nia natural gas pipeline was made 
recently by Lynch Communications 
Systems Inc., San Francisco. 

The Lynch solid state multiplex 
equipment, operating over a micro- 
wave system, will provide direct 
private telephone communications 
between pipeline operating and con- 
trol stations of Pacific Gas & Elec- 
tric Co. in northern California and 
Pacific Gas Transmission Co. in 
Idaho, Washington and Oregon. 

Personnel at PG&E’s Antioch, 
Calif., pipeline terminal and at 
PGT’s Spokane control center will 
be able to speak to each other or 
to their respective operating and 
maintenance crews along U. S. por- 
tions of the pipeline. Dispatchers 
at PG&E’s gas control headquar- 
ters in San Francisco will be able 
to talk to Antioch, Spokane, Cal- 
gary (Alta.), or other points along 
the line simply by dialing a tele- 
phone number. 

In addition, the equipment will 
provide control of unattended VHF 
radio transmitters, facilitating di- 
rect communications between con- 
trol stations and company vehicles 
along the pipeline. 


GAS—October, 1961 





O-C:T adds 
a tough ne 
NBEDLE 
VALVE 


15,000-psi needle val 
with one-piece, forged 
body added to O-C-T val¥ 








This new valve meets proposed new API specifications for use with test ports and 
pressure gauges. It has Teflon packing for ease of operation and maximum corrosion 
resistance. 


All O-C+T® needle valves have these important features that give you longer valve life 
and lower valve maintenance costs: 
e One-piece, forged steel bodies for rugged strength and maximum safety 
Durable stainless-steel needles 
e Locking ring to prevent accidentally removing the needle assembly 
e Needle valves specifically designed for Christmas-tree service 


See your O-C*T representative now for further information and prices on the O*C*T 
line of long-life needie valves. 








Type MFL 


crhere pnoghetd. tt. daily practice 


OIL CENTER TOOL CO. 


SUBSIDIARY OF FMC CORPORATION 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas 


GAS—October, 196! 173 








Reta Sten E 
DOWN FOR KEEPS... 
with Allan Edwards “heavyweight” 
concrete river weights the most 
satisfactory way to hold a line in 
place for any river or swamp Crossing 


SET-ON OR BOLT-ON WEIGHTS 


For any size line . . . any crossing 


ON THE JOB CONSTRUCTION 


Saves time and money on big jobs 
Check our complete line of pipeline specialties 
HALFSOLES — WELDING SLEEVES 
CONCRETE PIPELINE MARKER POSTS 
*Write for free 16 pg. catalog 


Ullan Edwards, Fue. 


P.O, BOX 7218 — TULSA, OKLA. 


Transco's $31 million 
project approved 


A recently granted temporary 
certificate gives Transcontinental 
Gas Pipe Line Corp. authority to 
construct new facilities 
about $31.1 million. 

Involved are 187 miles of 36-in. 
ps in Louisiana, Mississippi, 
\labama, Georgia, the Carolinas, 
Virginia, and Maryland and a 4000- 
hp compressor station in Louisiana. 

The new facilities will enable 
Transco to deliver an additional 
97.3 MMcf of peak day gas to 26 
ustomers. 


costing 


NGPL increases system 
capacity by 11% 

Natural Gas Pipeline Co. of 
America has authority from FP( 
to construct and operate facilities 
to increase its daily delivery capac- 
ity by 683 MMcf. Earlier, FPC ap- 
proved a 105-MMcf project for 
NGPL. 

The two projects will boost the 


PACKAGED METER STAT 


Start measuring gas immediately at the wellhead or at c 
sites with Daniel packaged, orifice meter stations. You save 
delivery, and save money in field labor costs with a 


of portable, ski moanted units 


system’s delivery capacity by 11 per 
cent—to 1.66 billion cu ft per day. 

The latest project involves 257 
miles of pipeline and two compres- 
sor engines, totaling 5800 hp. Con- 
struction began in July on the 105- 
million ft project (see September 
GAS). 

Cost of the two projects is an es- 
timated $52.5 million. 


Manufacturers Light & Heat Co., 
Pittsburgh, has FPC approval of 
its plan to spend $2.4 million on 
new facilities in Pennsylvania and 
West Virginia. Manufacturers will 
be able to take additional natural 
gas from its Victory Storage field, 
whose peak-day availability of gas 
is expected to increase from 160 
MMcf to 205 MMcf by Feb. 1, 1962. 


Mineral Fiber Manufacturing 
Corp. has been organized in Hous- 
ton to manufacture glass fiber pipe- 
line felt. Robert E. Simpson, 
former regional manager for L-O-F 
Fibers Co., heads the new 
company as president. Other offi- 
cers are Dr. W. P. Bonin, vice presi- 
dent; J. P. Bristow, vice president; 
and George Hillyer and James A. 
McBride, directors. 


Glass 
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‘Blue Norther’ 


Could Hold up This Job 


Not Even a 








Repeat purchases’ 4 


— the best , 


INSTALLATION, 
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4.5 miles of-6” pipe 
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INSTALLATION, > 
Boswell's Tavern to Gum Spring, ~ ae Qs | 
Va., 26.7 miles of 18” pipe | 


Oy, 


Commonwealth Natural Gas makes repeated use of 
Polyken tape on strength of past performance 


Officials of Commonwealth Natural Gas Corpora- 
tion of Richmond, Va., were impressed in 1956 with 
the many advantages of Polyken protection. With 
confidence based on the cathodic protection needs 
of their Polyken tape-coated 1956 Bellwood line 
(inset photo), they put this coating to work two years 
later on their Chester to Petersburg, Va., line (12 
miles of 18” pipe). In 1959, more Polyken coating 
. . . Waverly to Ivor, Va., (15.8 miles of 12” pipe). 
And most recently, the line from Boswell’s Tavern 
to Gum Spring (main illus.). 

It stands to reason that repeated use is founded 
on first-hand satisfaction and trust. Many dis- 
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criminating companies make Polyken protection 
their standard specification because of its depend- 
able performance. Get full details on Polyken per- 
formance and economy from your representative, 
or write Polyken Sales Division, 309 West Jackson 
Boulevard, Chicago 6, Illinois. 


Poluken 


EXPERIENCED IN PROTECTIVE COATINGS 
rae KENDALL comrany 


Polyken Sales Division 
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POLYKEN 
PROTECTIVE 
COATINGS 
DISTRIBUTORS 


Atlanta, Georgia 
Steele & Associates, Inc. 


Billings, Montana 
Western Corrosion Service 


Chicago, Illinois 
Sales Engineering, Inc. 


Cicero, Illinois 
Midland Pipe & Supply Co. 


Cincinnati, Ohio 
Hare Equipment 


Cleveland, Ohio 
The Harco Corp. 


Denver, Colorado 
Patterson Supply Co. 


Houston, Texas 
Cathodic Protection Service 


Jackson, Michigan 
Utility & Industrial Supply Co. 


Kansas City, Missouri 
H. J. Hodes Co. 


Long Beach, California 
Barnes & Delaney 


Memphis, Tennessee 
General Pipe & Supply Co. 


Minneapolis, Minnesota 
Simcoe Equipment Co. 


New Orleans, Louisiana 
L. F. Gaubert & Co. 


Philadelphia, Pennsylvania 
Harold N. Davis Co. 


Plainfield, New Jersey 
Stuart Steel Protection Corp. 


San Francisco, California 
Incandescent Supply Co. of Calif. 


Spokane, Washington 
Jan-Tan Corp. 


St. Louis, Missouri 
Corrosion Products, Inc. 


Tulsa, Oklahoma 


Midwestern Pipe Line Products Co. 


Poluken 


Experienced in modern 
PROTECTIVE COATINGS 
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FPC commissioner Lawrence J. 
O’Connor Jr. has been named to 
serve as FPC’s representative on 
the Interstate Oil Compact Com- 
mission. 


El Paso Natural Gas Co. will in- 
crease installed capacity of its Eu- 
nice Field compressor station, Lea 
county, N. M., by 3400 hp. FPC 
okayed the $1.5 million boost to en- 


able the company to compress about 
28 MMcf of additional gas pur- 
chased from Phillips Petroleum Co. 


F'PC has issued the pamphlet edi- 
tion of its revised Uniform System 
of Accounts Prescribed for Class D 
Natural Gas Companies. It is avail- 
able from the Superintendent of 
Documents, U. S. Government 
Printing Office, Washington 25, 
D. C. Price: 25 cents per copy. 





MEASUREMENT, AUTOMATION & CONTROL * Continued from p. |55 


in development of equipment so 
sorely needed by so many. 

Certainly there are many details 
that require additional study be- 
fore such an organization could be 
established. But we have witnessed 
the marvels of construction pro- 
jects successfully completed by the 
leaders of the gas industry. 

May the same management peo- 
ple review this project? The deci- 
sion is theirs! 


Arkla day in Shreveport 


Ir IS truly inspirational to talk 
to a person who believes in that 
of which he speaks. And such 
is certainly the case when you have 
occasion to talk with B. E. Harrell, 
vice president of Arkansas Louisi- 
ana Gas Co. For Harrell is sold on 
the merits of gas and feels that 
he is doing a person a favor when 
he spreads the “glad-tidings” of the 
gas story. 

Aug. 22 could well have been 
called “Arkla Day” in Shreveport, 
for Arkansas Louisiana personnel 
conducted a deluxe sales campaign 
involving all company personnel in 
the area. The Shreveport morning 
paper contained a page spread ex- 
tolling the fact that 4000 Arkla 
employees would be calling on resi- 
dents in their respective areas to 
tell the people about advantages 
from use of gas—and gas appli- 
ances. As Harrell explained the 
project, each of Arkla’s 4000 em- 
ployees from president and vice 
presidents down, would contact at 
least 10 people during the day. 
Each employee was furnished with 
a form containing space for the 
entry of names of 15 people. Har- 
rell explained this was the desired 
number of contacts for each em- 
ployee though the goal had been 
set for 10. When I asked Billy if 


he had in mind the 10 he would 
contact, his reply was, “Man, fif- 
teen; not ten! And yes, I will be 
out at eight knocking on doors. 
When I ask one of my men if he 
has contacted his ten prospects, I 
want to be able to say that I have.” 

This idea of selling gas to the 
public is important. More import- 
ant, I think, than most people in 
the gas business have been willing 
to admit. It may be that the in- 
dustry has been negligent in sell- 
ing its product to those people 
who depend on the gas industry 
for a livelihood. I am referring to 
the use of gas appliances—where 
they are available. Many a time I 
have come up against the com- 
ment—‘“but the electrical rate is 
cheaper.” Be this as it may (and 
I personally would contest the 
statement that electricity is cheap- 
er than gas in any locale—per Btu 
output), the fact remains that it 
is the gas industry that furnishes 
the money for the payroll of its 
employees. And the least that might 
be expected of gas company employ- 
ees is that they support the in- 
dustry that supports them. An em- 
ployee who owns an electric range, 
an electric hot water heater or elec- 
tric space heaters is just not carry- 
ing his weight in a gas company! 

Think this over tonight. What 
have you done today to assist the 
cause of the gas industry or of your 
own company? Are there electrical 
appliances in your home where gas 
appliances are available? And if so, 
why? Have you tried to clear up 
any confusion that might exist in 
a neighbor’s thinking on the use 
and advantages of gas appliances— 
today ?—in the past week ?—or the 
past month? Do something now to 
sell gas’ story! 


Continued on the next page 
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W oodsboro——where it is 


W oopszoro, Texas? Where is 
That? A number of the readers 
of M-A-C have asked where Woods- 
boro is located. Here’s a plug for 
the local Chamber of Commerce 
who are constantly striving to en- 
tice small industry to the town. 
The thriving city of Woodsboro 
(at last C of C count—population 
2401) is located on US Highway 77, 


AXELSON-GARRETT 
RELIEF. VALVES 


PRECISION 
CONTROL OF 
OVERPRESSURES 


some 45 miles northwest of Corpus 
Christi. Prime economic support 
comes from farming and ranching 
activities in the surrounding trade 
area, though revenues are also de- 
rived from oil and gas production. 
In fact, Woodsboro is located in the 
middle of the “gas patch” of south 
Texas. I like the little city for its 
splendid school system, its numer- 
ous churches and its many friendly 
people—it has an excellent com- 
munity spirit. Drop by if you are 
in the area and say “Howdy.” My 
telephone number is Linden 3-4164. 


hy take chances on overpressure damage to lines and vessels 
when you can have positive protection with Axelson-Garrett 
Pressure Relief Valves. ? Dependable and automatic, they relieve, blow 


down and reseat within extremely close limits. . 


system operating pressure 
6,000 p.s.1. 


. often within 1% of 


available in operating range of 25 to 


Changing conditions are no problem either, as the controls can be set 
externally with exactness and will maintain accuracy of set and reset 


pressure over unlimited cycles, with no pressure accumulation. There is 


a bonus in maintenance savings, too. 


do not “chatter” or “simmer” 


on Valves and seats 


Axelson-Garrett Relief Valves 


fast, positive opening eliminates wear 


Check with your Axelson-Garrett representative or write direct on how 


ask for bulletin #RV 


you can add these economical safety valves to your installation... 


Products Designed To Give OIL A Lift 


a3! Axelson-Garrett 


DIVISION OF U.S. INDUSTRIES, 


INC GENERAL OFFICES: LONGVIEW, TEXAS 


To you in the measurement field, 
don’t forget the Measurement Short 
Course to be held at Liberal, Kan., 
Oct. 3-4. In charge of the two-day 
conference is O. D. Calhoun of 
Garden City, Kan., manager of the 
Southwest Kansas Center. Having 
attended the course in the past, I 
can personnally attest to the in- 
formation given out to those in 
attendance. Make this one if you 
can. 


Texas Eastern lets contract to 
Control Corp. for supervisory con- 
trol system, according to a press 
release issued by Mahlon C. Sand- 
berg, president of Control Corp. In 
revised wording of the release, it 
was stated that Control Corp. has 
received a contract to furnish a 
supervisory control system for 
three mainline compressor stations 
on the TET system. The three com- 
pressor stations will be controlled 
from a master control point by a 
a common digital computer lang- 
uage operating over microwave 
communications channels. The con- 
trol system will be capable of ex- 
pansion to control additional sta- 
tions. 

The master dispatching control 
center will be installed at Texas 
Eastern’s Shreveport location. One 
of the controlled compressor sta- 
tions to be at Berne, Ohio; one at 
Danville, Ky.; and one at. West 
Monroe, La. 

The equipment to be installed by 
Control Corp. will be the company’s 
8000 series. solid state system, em- 
ploying techniques which are of 
much higher speed and adaptability 
than previous techniques used. It 
also provides new compatability 
with Control Data’s electronic digi- 
tal computers, Mr. Sandberg stated. 


There are few persons in the gas 
measurement field who have not 
come in contact with affable Bill 
Moran of Moran Furnace and Sheet 
Metal Co. of Tulsa. For Bill Moran 
has always made it his business to 
know the man in the field—as well 
as the man in charge. And once 
you have met Moran, from then on 
he is just Bill who manufactures and 
sells the Peerless Meter Heaters 

and is ever willing to help. Lately 
Bill Moran has been talking the 
merits of his Moran Positive Draft 
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It takes cannon-barrel pipe | és 
to store gas at 5,000 psi this mark tals you 


product is made of modern, 


dependable Steel. 
North of the Susquehanna River near Renovo, Penn- 


sylvania, is a depleted gas reservoir known as Leidy 
Field. It has just been converted into an underground 
gas storage field. The field has a total of 85 wells and 
is roughly 13 miles long and 7 miles wide. 





an eR LVL i ty; ; 6900 


2% \ x PRESSURE GAUGE i 
3000. \ ‘ 
To store gas in this natural reservoir when 
completed requires an injection pressure of 5,000 
psi at the wellhead. This storage field provides 
for a peak withdrawal of 800 million cubic feet 
each day and an average withdrawal of 400 million 
cubic feet per day during the winter season. 
Seamless Steel Line Pipe was selected for this 
project, because the high pressures demanded 
strong, reliable pipe with almost cannon-barrel 
thickness. Pipe walls ranged up to 1.312” in thick- 
ness in pipe size 6%-inch to 12%%-inch. 
USS National Seamless Steel Line Pipe met National Tube 
these requirements. It is ideal for lines that handle Division of 
gas, liquids and solids. It's available in a complete United States Steel 
range of wall thicknesses, steel analyses, and in Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
diameters up to 26 inches—USS National Electric- a re Te 
Weld Line Pipe up to 36 inches. Write for infor- 
mation on our products, services and facilities. 
National Tube Division, United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. 


USS and National are registered trademarks 
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On big inch or little inch, in every type of terrain, 
Midwestern products are your best protection against 
costly damage to pipelines. Midwestern’s complete 
selection of wraps and coatings are designed to resist 
the effects of corrosion damage . . . damage that 
can cost you thousands of dollars in lost products, 
interrupted schedules and difficult repair jobs. From 
the inner coating to the outerwrap, there’s a Mid- 
western product to meet your every need. 


Bi Midwestern Service is an important extra that can 
save you time and money in planning pipeline pro- 
tection programs. Midwestern’s Service Representa- 
tives are thoroughly trained in the basics of pipeline 
protection and are experienced in every phase of 
field applications. They can readily work out the most 
practical . .. most economical solution to your pipe- 
line protection problems. 


WContact your nearest office today for complete de- 
tails on Midwestern products for pipeline protection. 


branch offices 


M-A-C 





Control and his Moran Draft Equal- 
izing Stack Head. For those in 
doubt as to his “still day” operating 
conditions, I would suggest that 
you write for a copy of his bulletin 
“Efficient Operation of Heating 
Uits Equipped with Moran Posi- 
tive Draft Control.” His address is 
Box 728, Tulsa. 

I had a very interesting con- 
versation with Bill on the possible 
use of the fuel cell in conjunction 
with his meter house heaters. The 
time may soon come when power 
requirements for operation of auto- 
matic control equipment at the well- 
head will be resolved. 


While in Tulsa, I also talked with 
H. A. Eddins, president of Okla- 
homa Natural Gas Co. and a mem- 
ber of the AGA group that recently 
tourned gas facilities of Russia. 
(Elsewhere in this issue of GAS 
will be found the article on our 
discussions. During the week of 
Aug. 27, the voters of Tulsa went 
to the polls and gave ONG an over- 
whelming vote of confidence in 
extending their Tulsa franchise. It 
was encouraging to see the favor- 
able notice that ONG and the fran- 
chise election received in the Tulsa 
papers. ad 





COMMUNICATIONS 


Continued from page 1|57 


ultraviolet might prove superior to 
infrared or radio frequencies be- 
cause they can be easily beamed 
and are quite free from celestial 
and thermal noise. 

Of course, we wonder how all 
these high-sounding terms will in- 
terest us in the gas business. 
Maybe they don’t make much sense 
right now, but on the other hand, 
we might wind up with some fairly 
simple communication channels for 
tele-control circuits. For instance, 
the toy gadget with the vibrating 
mirror could easily be permanently 
mounted with a permanent power 


MIDWESTERN  <icete: 


PIPE LINE PRODUCTS CO. = Piston ri" 


¢ Oklahoma City, Okla. 


source and provide a single tone 
telemetering channel. I think some- 

ne will come up with a practical 
4645 Southwest Blvd. Tulso, Oklo. HI 6-6144 —— « Des Moines, |2. vey : P P 


Cable Address. Mid Pipe + New York, N.Y. (export) gas industry use for these things. 
* Caracas, Venezuela e 
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ACCEPTED BY PIPE LINES 


Cameron Ball Valves are winning 
increasing acceptance by pipe line com- 
panies the world over. The companies 
like the compact design, the simplicity 
and the light weight in comparison with 
conventional valves. Cameron Ball Valves 
are easier to handle and easier to coat 
than conventional valves. There are no 


bonnets or glands to leak, and no lubri- 


cation is required either for sealing or to 
reduce friction.in operating the valve. 
Torque required to operate the valve is 
amazingly low because the pressure of 
fluid against the ball is carried by low 
friction Teflon bearings, and the seat ring 
area in contact with the ball is small. A 
tight shutoff for countless operations is in- 


sured by the rotating seat design. 


Ask a Cameron 
representative 


or write 


for a pipe line 


valve catalog. 


CAMERON IRON WORKS, INC. 
P. O. BOX 1212. © HOUSTON, TEXAS 


CAMERON BALL VALVES 
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Ledeen, Inc. 

Leukart Machine Co., Inc., J., Jay 
Co. Div. 

Limi-Torque Corp. 

Ling-Temco Electronics, Inc. 

Lone Star Steel Co. 


Maloney Co., F. H. 

Marbon Chemical Div., Borg-Warner 
Corp. 

Marwais Manufacturing Co. 

Maxitrol Co. 

McCabe-Powers Body Co. 

McWane Cast Iron Pipe Co. 

Midwest Piping Co., Inc. 

Midwestern Pipeline Products Co. 

Minneapolis-Honeywell 

Motorola Inc. 
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Mullins Manufacturing Co. 
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Corp. 

National Tank Co. 

National Tube Div., U. S. Steel Corp. 

Natural Gas Odorizing, Inc... .. ; 

Naugatuck Chemicals, U. S. Rubber 
Co. ow x Oe 

Neptune Meter Co., Superior Meter 
Div. 

Nicolet Industries, Inc. 

Nordstrom Valve Div., Rockwell 
Manufacturing Co. 

Norge Div., Borg-Warner Corp. 

North Electric Co. 

Norton-McMurray Manufacturing Co. 


Oil Center Tool Co. 
Oronite Div., California Chemical 
Co. 


Parsons Div., Koehring Co. 

Peerless Manufacturing Co. 

Pennsalt Chemicals, Inc. 

Perfex Plastics, Inc. 

Phelps Dodge Copper Products, Inc. 
Philadelphia Gear Corp. 
Philco-Bendix 

Phillips Chemical Co. 


Pipe Line Service Corp. 63 
Pittsburgh Chemical Co. 167 
Polyken Products Div., Kendall Co. 

176, 177 
Production Plating Works vee Cam 


Radiator Specialty Co. _ 
Radio Corp. of America 29 
Rector Well Equipment Co. 50 
Reed Manufacturing Co. — 
Reeves Bros., Inc., Vuncan Div. 60 
Regent Jack Mfg. Co., Inc. . 25 
Reliance Regulator Div., American 

Meter Co. Second Cover 
Republic Steel Corp. _ 
Reynolds Gas Regulator Co., Inc. 

Front Cover 

Ridge Tool Co. 119 
Robertshaw-Fulton Controls Co. 

Grayson Controls Div. — 

Thermostat Div. 13 
Rockwell Manufacturing Co. 

Gas Products Div. 7% 

Instrument Div. 124 

Nordstrom Valve Div. 
Roots-Connersville Blower Div. 

Dresser Industries, Inc. 53 
Royston Laboratories, Inc. 168 
Ruud Manufacturing Co. 27 


Safety Gas Main Stopper Co. 131 
Security Valve Co. 127 
Skinner Co., M. B. 14 
Smith-Blair Inc. 64 
Smith Corp., A. O. 160, 161 
Solar, Div. of International Harvester 
Co. 103 
Somerville Construction Co. 172 
Southern Cross Corp. 121 
Southern Pipe Coating Co. 52 
Southwestern Pipe Inc. 171 
Sprague Meter Co. Fourth Cover 
Standard Pipeprotection, Inc. 105 
Stupp Corp. . 175 
Sun Shipbuilding & Dry Dock Co. 162 
Superior Meter Div., Neptune Meter 
Co. 
Sweco Inc. 


Tapecoat Co. 

Tennessee Gas Transmission Co. 
Tinker & Rasor 

Transcontinental Gas Pipe Line Corp. 


UGC Instruments ee 

Union Switch & Signal Div., Westing- 
house Air Brake Co. 

U. S. Pipe & Foundry Co. 

U. S. Rubber Co., Naugatuck 
Chemicals 112, 

U. S. Steel Corp., National Tube Div. 


Vermeer Manufacturing Co. 
Vulcan Div., Reeves Bros., Inc, 


Walworth Co. 47, 
Westinghouse Air Brake Co., Union 
Switch & Signal Div. 
White Motor Co. 
White Diesel Engine Div. 
White Truck Div. 
Wilcolator Co. : 
Williams Pressure Service Co. 
Williamson, Inc., T. D. 
W-K-M Div., ACF Industries, Inc. 


Youngstown Sheet & Tube Co. 
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Look at the liquid recovery curves for this BS&B DRY FRAC Unit. Actual recovery rate 
slightly exceeds and parallels the guarantee so closely we will call it “piggy-back” 
performance. This takes real process know-how. 


Lean streams, rich streams, sour or sweet... BS&B has the equipment to handle them 
all. Glycol or dry desiccant dehydration. Desulfurization or COz removal. Low tempera- 
ture separation with natural, mechanical, or ammonia absorption refrigeration. Or cold 
feed stabilization. 


The economics of YOUR situation will dictate selection of the proper equipment for 
the highest rate of return and quickest pay-out. 


Want to discuss your gas processing requirements in preparation for the big gas de- 
mand ahead? Call your nearest BS&B sales office, or write to Black, Sivalls & Bryson, 
Inc., Box 1714, Oklahoma City, Okla. Manufacturers of: Oil and Gas Field Proc- 
essing Equipment, Contro/ Valves, Safety 
The new BS&B “Unifiux’’ Heat Exchanger is an important component of this DRY FRAC Heads, Electronic Instrumentation, Heat 
Quick Cycle Hydrocarbon recovery unit. Instrumentated with completely automatic con- 
trols to assure safe, efficient operation, ‘“Uniflux’’ heats with high temperature inert d ; 
gas with no flame impingement on tubes. Fast response to heat and cooling loads Filament Wound Glass Fiber Products, and 
make it ideal for intermittent service. Grain Storage and Processing Equipment. 


Engineering Equipment, Mass Flowmeters, 
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Sprague Combination Meter and Regulator 
Available in Sizes 175, 240, and 305. Iron 
Case or Aluminum Case. 





Sponsor of 
“THE BARBARA STANWYCK SHOW” 
and “LARAMIE” 
on NBC-TV 











Sprague Hard-Case Quality 
Means Long-Range Economy 


Look af all the 


you get from 
the 





meter and 


regulator! 


Eliminates extra fittings and joints. 
Saves you money on parts. Cuts down on 
possible sources of leakage. 


Fewer parts for you to put together. 
Saves you money on labor. 


Much better looking. Compact unit more 
acceptable to your customers. 


Takes less space than conventional sets. 


Inspection is faster, easier, and more 
complete. Regulator is checked with the 
meter. 


Maintenance is faster and easier. 


Saves money on conversion to interme- 
diate or high pressure — you only have to 
change meters — No extra piping or re- 
arranging needed. 


Weighs less, is more rigid than conven- 
tional sets. 


It will pay you to see how the Sprague 
COMBINATION METER & REGULA- 
TOR can save you money. Call your Sprague 
representative or write to The Sprague 
Meter Company today. 


THE METER COMPANY 9BRIDGEPORT 1, CONN. 


DIVISIONS: THE E. F. GRIFFITHS CO., PHILADELPHIA, PA. e ECONOMY GOVERNOR CO., INC. ANDERSON, IND. 
WESTERN BRANCH — LOS ANGELES 23, CALIF. REGIONAL OFFICES — DAVENPORT, IOWA e HOUSTON’ 3, TEXAS © SAN FRANCISCO 11, CALIF. 











